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1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'II) JUCHUILINHBL «TeOpeTI/I'-IeCKaSI cbmm(a» COCTOMUT B 06y‘IeHI/II/I OCHOBaM TeOpeTH‘IeCKOfI (1)I/ISI/IKI/I.

OCHOBHBIE 33124l TUCITUTUIMHBI:

- I3y4YEeHHE OCHOB TEOPETHYECKON MEXaHUKH, OCHOBHBIX TIOHSATHH, 3aKOHOB M MOJEJIEH TEOPETUIECKON MEXaHUKH;

- I3yYCHHE OCHOB KJIACCHUUECKOM (HE KBAHTOBOW) TEOPHUHU 3JICKTPOMArHUTHOTO IOJIS;

- U3Y4YCHHC OCHOB KBaHTOBOM (1)I/I3I/IKI/I, OCHOBHBIX HOHSITI/Iﬁ, 3aKOHOB U MO)leﬂeﬁ KBaHTOBOM (I)I/IBI/IKI/I;

- U3Y4YCHHUC MAaTCMAaTUYCCKOTO arlrapara KBaHTOBOM (1)I/I3I/IKI/I;

- U3Y4YCHHHA (byH,I(aMeHTaJIBHBIX OCHOB OITMCAaHHSA PAaBHOBECHBIX U HCPABHOBECHBIX TCPMOJUHAMUYICCKUX CUCTEM HAa OCHOBE 06H.II/IX
METOAO0B TEPMOAMHAMUKU U CTaTUCTUYECKOMN (1)I/ISI/IKI/I; 3HaKOMCTBO C HEKOTOPBIMU IIPUIIOKCHUAMU TEPMOJANHAMUKH,

- IOJTyYeHHE HaBBIKOB PELICHUS 33124 B 00JIaCTH TEOPETHUECKON (HDH3HKH.

PeSyJ'II)TaTI)I OGy‘{GHI/If[ 10 JUCHUIIMHE HAaITPAaBJICHbI HA JOCTHXKCHUE NHAUKATOPOB!

VK-1.1. BemonHseT mouck HHGOpManum, onpenenseT KpUTepUH CHCTEMHOTO aHaJIu3a IIOCTaBIeHHBIX 3a/1ay;

VYK-1.2. cnonb3yeT KpUTHYESCKUI aHAIHM3, CHCTEMATH3aIHI0 U 00001IeHre HHQOPMAIIUH [T PEIICHUS TIOCTABICHHBIX 3a]1a4;

[IK-1.1. 3HaeT ocHOBHBIE TPEOOBAHUS K IOCTHKEHHIO TEXHUYECKOTO YPOBHS M3JIENNI U3 HAHOCTPYKTYPUPOBAHHBIX KOMITIO3UIIMOHHBIX
MaTEepHAJIOB C YUETOM OIIbITa BEAYIINX OpraHU3alU;

[IK-1.2. Ymeer: aHaM3UpOBATh UMEIOIINECS JIUTEPATYPHBIE TaHHBIE IO B3aMMOCBSI3H JUCTIEPCHOTO COCTaBa U CBOMCTB
HaHOCTPYKTYPHUPOBAHHBIX MaTepHAJIOB; 00ECTIeYnBaTh COOIIOIeHHE TPEOOBaHUH CTaHIAPTOB, TEXHUYECKUX YCIOBUI U HOPMATUBHOMN
JOKYMEHTAIUK Ha BCEX CTaIHAX MPOEKTHPOBAHUS U3IEIHI U3 HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEpHaIoB;

TIK-1.3. Bnageet HaBbIKaMU (bOpMPIpOBaHI/Iﬂ TEXHUYCCKUX 3aJIaHUI Ha HpI/IO6p€TCHI/Ie CBIPbS U BCTIOMOI'aTCJIbHBIX MaTE€pUaIOB IJIs1
IIPOU3BOACTBA HAHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX MaTCPHUAJIOB.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OITOIT: b1.B.02

2.1 TpeOoBanus K NpeABapUTEIbHOI NOATOTOBKE 00y4Yalomierocs:

dusuka

MaremaTudyecKuil aHaIu3

JuddepenimanbHpie ypaBHCHUS

2.2 JIncuMnJIuHbI U MPAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOH TUCIMINIMHBI (MOAYJIs1) HE0OXOAUMO KaK NpeAliecTBYyIolee:

IMoaroroBka k mpoLexype 3alUThl ¥ 3aIIUTa BHITYCKHON KBaIU()UKAIMOHHON paboThI

®dusuka MMPOYHOCTU U MEXAaHUYCCKUEC CBOMCTBa MaTepuajioB

®uznyecKue CBOMCTBA TBEPABIX TEJ

3. KOMIIETEHLUY OB YYAIOIETOCSl, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUC LM TAHBI
(MOJYJIS)

IK-1: Cnioco6en aHATU3UPOBATH ONBIT BeyIIHX OPraHu3anuii, oprann3oBbiBaTh npoBenenne HUP no npoekTnpoBanuio u
pa3paéoTke HAHOCTPYKTYPHPOBAHHBIX KOMIO3HIIMOHHBIX MATEPHAJIOB H BHEAPATH Pe3YJIbLTATHI HCCJIEI0BAHUIT B HOBbIE
TeXHOJIOTUHU

3HaTh:

Jns noctmxenus [1K-1.1: TeopeTuueckue 0OCHOBBI, OCHOBHbIE ITOHATHS, 3aKOHbBI X MOJIETIH TEOPETUUECKOH MEXaHHUKH,
9NIEKTPOAVHAMHKH, KBAHTOBOW TEOPUH, TEPMOJUHAMHUKY U CTATUCTUYECKOH (PU3MKHU; Hayasa TEPMOIUHAMUKHU, OCHOBHBIC
pacrpeneneHus CTATUCTHYECKON (PH3UKU

YMeThb:

Hnsa noctmwxkenus [1K-1.2: monb30BaThcsi TEOPETHUECKMMH OCHOBAMH, OCHOBHBIMH MOHATHSMH, 3aKOHAMHU U MOJEIISIMU TEOPETHIECKOI
(hU3HKY TS TPOBEICHIS] KOMITIEKCHBIX MCCIIEIOBAHUM CTPYKTYPHI M CBOHCTB HAHOCTPYKTYPUPOBAHHBIX KOMITO3UITHOHHBIX
MaTepuasoB

Baanern:
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Hust noctuoxenns 11K-1.3: HaBBIKOM pellIeHUs] KOHKPETHBIX 3a]au B 00JIaCTU TEOpeTUIEeCKON (Pu3uKu

YK-1: Cnoco0eH ocylLiecTBJSITh NOMCK, KpUTHYECKUI aHAJIN3 U CHHTe3 HH(POPMaLNU, IPUMEHATh CHCTeMHBbI MOAX0 1JIsl
peleHus MOCTABJIEHHBIX 3a71a4

3HaTh:

Z[J'If[ JOCTHXKCHUA YK-1.1: TCOPETUYCCKNEC OCHOBBI, OCHOBHBIC ITOHATHSA, 3aKOHBI 1 MOJCIN TeOpeTH‘{ecKOﬁ (1)I/I3I/IKI/I

YMeThb:

Huns noctmwkenust YK-1.2: ucrnons30Bath MOUCK, KPUTUUIECKUH aHANIN3, CHCTEMATH3AIMIO U 00001IeHHe HHPOPMALIUY [T PELICHUS
IIOCTaBJICHHBIX 33/1a4, UCIIOJIb3Ys TEOPETUYECKHUE OCHOBBI, OCHOBHBIE IOHSTHUS, 3aKOHBI M MOJIEJIM TEOPETHYECKOH (Hhu3nKu

Baagerb:

Huns noctmwkenust YK-1.2: Gpu3anveckuMu U MaTeMaTHICCKUMH METOAaMH 00pabOTKK U aHaNM3a HH(OpMAIIMU B 0071aCcTH
TEOPETHUUECKON (PU3UKU

B pe3yabTaTe ocBOEeHUS JMCHUITAHEI 00yYAIOLIUICS T0JIKEH

3.1|3unarth:

3.1.1|TeopeTnueckre OCHOBBI, OCHOBHBIE TIOHATHS, 3aKOHBI U MOJIEIIH TEOPETUIECKON MEXaHUKH, dJIEKTPOIUHAMHUKHY,
KBaHTOBOH TEOpPHUHU, TEPMOJIMHAMUKHU M CTATUCTUYECKOH (DU3MKHU; HaYala TEPMOJIMHAMUKHI, OCHOBHBIE pacIpeeIeHUs
CTaTUCTHYECKOW (DH3UKU

3.2|Ymertn:

3.2.1|mo1p30BaTHCS TEOPETUICCKAMH OCHOBAMH, OCHOBHBIMH ITOHSTHSIMH, 3aKOHAMH U MOJEIISIMU TEOPETHYECCKON (HH3UKH
JUTSL IPOBEICHHSI KOMIUICKCHBIX UCCIIE0BAHUI CTPYKTYPBI i CBOHCTB HAHOCTPYKTYPHPOBAHHBIX KOMIO3HUIIMOHHBIX
MaTepHaIOB; UCIIONIB30BaTh TOUCK,KPUTHICSCKHUI aHAIN3, CHCTEMATH3AIMI0 U 0000IIeHHe HHPOPMALMH AJISI PCLICHHS
MOCTABJICHHBIX 33][a4, UCIONb3YsI TEOPETUIECKIE OCHOBBI, OCHOBHBIE MOHSATHS, 3aKOHbBI U MOJICIH TEOPETUIECKO
buzuku

3.3|Baagern:

3.3.1|HaBBIKOM pelIeHHs] KOHKPETHBIX 3a/1a4 B 00JIACTH TEOPETUUCCKON (DU3UKH; PU3MICCKUMHU H MATEMaTHUECKUMU
MeToZaMu 00paboTKH U aHaIM3a H(OPMALMU B 00JIACTH TEOPETUYECKOH (PU3NKU

4. OFBEM JJUCIIMITJIMHBI (MOAY JISI)

O6wasn TpyooemMKocTb 12 3ET

YacoB o yueOHOMY Tiany : 432 Busel KOHTPOIS B ceMecTpax:
B TOM YHCIIE :
aynutopHsie 3aHatus . 208 9K3aMeHsbl 4, 5, 6, 7
camocTosTeNbHas pabota : 78,4
4acoB Ha KOHTponb : 108
KOHTaKTHas pabora: 245,6

UKP: 37,6

5. CTPYKTYPA U COIEP’)KAHME JUCILUIIIMHBI (MOLY.JIST)

Kon HaumenoBanue pa3iesioB U TeM /BUjA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS [ Kvpe

Pa3nea 1. TeopeTnueckasi MexaHNKa

1.1 VYpasuenwus qermxerns: O000IIeHAbIE KOOPIUHATEHI. [IpUHIHIT HANMEHBIIIETO 4 10 JI1.1 JI1.6 JI1.8
neiictBus. [Tpuniun otHocuTensHOCTH. DyHKIMS Jlarpamka cBoO0AHOMH JI1.12J12.3
gactunsl. OyHkuus Jlarpanxka cucTeMsl yacTu. /Jlex/ 010523334035

1.2 VYpauenwus qemxenns: O000IIeHABIE KOOPIUHATEHI. [[pUHITHIT HANMEHBIIIETO 4 5 JI1.1 JI1.6 JI1.8
neiicteus. [Ipuniun otHocuTensHOCTH. DyHKIMS Jlarpamka cBoOOAHOMH JI1.12J12.3
gactunsl. Oynkuus Jlarpamxka cuctemsl yactu. /Ip/ 010523334035
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1.3 VYpaBuenus apmwxenus: O000IeHHbIe KOOPAUHATHL. [[pUHIINT HAUMEHBLIETO 4 JI1.1J11.6 JI1.8
neticrBus. [Ipuniun otHocuTenpHOCTH. DyHKIMS Jlarpamxka cBOOOIHOIM JI1.12J12.3
yactupl. @ynkuus Jlarpamxka cucremsl yactutl. /Cp/ 010523334035

1.4 3akoHbl coxpaHeHus: DHeprus. mnyisc. LienTp nnepuuyn. MOMEHT UMITYJIbCA. 6 JI1.1J11.6 JI1.8
VYpaBuenus ['amunbToHa. /JIek/ JI1.12J12.3

013233 54 055

1.5 3akoHbl coxpaHeHus: DHeprus. mmysbe. L{entp nnepiuu. MoMeHT UMITyIbCa. 3 JI1.1J11.6 JI1.8

VYpasuenus I'amunbToHa. /TIp/ JI1.12J12.3
D132 33 54 55

1.6 3akoHbl coxpaHeHus: Dueprus. Umnynbc. LleHTp nHepunun. MOMEHT UMIyJbCa. 2,6 JI1.1J11.6 JI1.8

VYpasuenus I'amunbToHa. /Cp/ JI1.12J12.3
D132 33 54 55

1.7 JBr>keHue B IEHTpaJIbHOM Hone: OqHoMepHoe aBixeHue. [Ipusenénnas 10 JI1.1J11.6 JI1.8
macca. /[Bmkenne B ieHTpaabHOM ToJe. 3amada Kemepa. Paccesaue gactu. JI1.12J12.3
/JTex/ 013233 54 55

1.8 JBr>keHMe B IEHTpaJIbHOM Hone: OqHoMepHoe aBixeHue. [Ipusenénnas 5 JI1.1J11.6 JI11.8
Macca. [[Bmkenne B ieHTpaabHOM ToJe. 3amada Kemnepa. Paccesaue wactu. JI1.12J12.3
Mp/ 013233 54 55

1.9 JBikenue B neHTpasibHOM Tone: OnHoMepHoe aBwkenue. [IpuBenénnas 2 JI1.1 J11.6 JI1.8
Macca. J[BmkeHue B 1ieHTpaiabHOM Mojie. 3anaua Kemnepa. PaccesHue yacTu. JI1.12J12.3
/Cp/ 2132335455

1.10 [KoneGanus: CBoOomHbIe KONeOanus. BoiHyxneHHbIe Konebanus. Konebanus 8 JI1.1 J11.6 JI1.8
MOJIEKYJ1. 3aTyxaromye Koyebanus. AHrapMoHn4eckue koiebanus. /JIex/ JI1.12J12.3
0132335455
1.11 [KoneGanus: CBoOomHbIe KOeOanus. BoiHyxneHHbIe kKonebanus. Konebanus 5 JI1.1 J11.6 JI1.8
MOJIEKYJ1. 3aTyxarolye Koyiebanus. AHrapMoHndeckue koaebanus. /TIp/ JI1.12J12.3
213233 5455
1.12 |Kone6auus: CBoboaHble kKoneOaHus. BeinyxaenHsle konebanus. Konebanus 2 JI1.1J11.6 JI1.8
MOJIEKYJI. 3aTyxarolie koyiebanus. AHrapMoHnueckue konebanus. /Cp/ JI1.12J12.3
013233 354 55
Paznen 2. DaekTpoguHaMuka

2.1 Omnpenenenue >IeKTpOANHAMUKH. McTopuueckas cipaBka. Pa3einst 2 JI1.5 J11.11
aneKTpoarnHaMUKU. KiTFoueBble MOHSATHS: SJIEKTPOMArHUTHOE TOJIE, TEOMETPHS JI1.13J12.4 J12.7
IIPOCTPAHCTBA-BPEMEHH, IPUHIIUIT OTHOCUTEIBHOCTH, JIEKTPUYECKUI 3aps, 013233 354 55
ANIEKTPUYECKOE TI0JIe, MArHUTHOE 1oJie. [IprMeHeHne 21eKTpoJuHaMuKy. /JIex/

2.2 IToBTOpEHHE BeKTOpHOTO aHamu3a. IIoBTOpeHne 3aKOHOB ANEKTPUYECTBA U 2 JIL.5 JI1.11
Marterusma: Tabiuia (Ha3BaHue, pUCYHOK, popmyina B CU, popmyna B CI'C). JI1.13J12.4 J12.7
Mp/ 013233 54 55

2.3 IToBTrOopeHnue BekTOpHOTO aHanu3a. [IoBTOpeHNe 3aKOHOB IEKTPUUYECTBA U 4 JI1.5 J11.11
MarHeTusma: aopabotka tadmuisl. /Cp/ JI1.13J12.4 J12.7

013233 354 55

24 3JIeMEHTHI TEOPHH OTHOCUTEIBHOCTU: BeXu UCTOpHH, TOCTYIATHl TEOPHH 4 JIT.5 JI1.11
oTHOcuTenpHOCTH. MHTepBai. BeiBox u ananu3 npeobpazoBanuii Jlopenua. JI1.13J12.4 J12.7
ITpeo6paszoBanue ckopoctu. /JIex/ 013233 354 55

2.5 [ToBTOpEHHE 3aKOHOB JIEKTPUYECTBA M MArHETH3MA. 3alHCh ypaBHEHUH 2 JI1.2 J11.3 J11.4 JI1.5
Makcsenna B Buze Tekcrta. [IpeobpasoBanus Jlopenua. /T1p/ JI1.11 JI1.13J12.4

2.7
013233 54 55

2.6 3anuch ypaBHeHHI MakcBeia B Buzie Tekcra. [1osicHsIomume pucyHKy. 4 JIT.5 JI1.11

ITpeob6pasoBanus Jlopenua. /Cp/ JI1.13J12.4 J12.7
01323354055
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2.7 JIBI>KEHME YacTHll B 3JIeKTpOMarHuTHoOM nosne: Mmmyinse yactunsl. Cuia. 8 JI1.5J11.11
Oueprus u ['amunbroHnan cBo0o1HON yacTuilsl. [{enTp nHepunu. CraaspHbIi JI1.13J12.4 J12.7
U BEKTOPHBII OTEHIUAJb] 3JIEKTPOMArHUTHOTO TOJIS. Y PaBHEHUE JBHKCHUS 013233 54055
YaCTHILBI B JJICKTPOMArHUTHOM T1oJie. [TI0CTOSIHHOE WITH 0THOPOTHOE
3JIEKTPOMArHUTHOE 10JI€. JIBIKEHUE B IOCTOSHHOM OJIHOPOJAHOM
3NIEKTPUYIECKOM H/UiIU MarHuToM noie. IlpeobpazoBanus JlopeHna amst nons.

WuBapuantsl nons. /Jlex/

2.8 Nmnynec yactuipl. entp nnepuun. Cuia JlopeHiia. DHeprus 4acTHIbI B 4 JIL.S J11.11
3JIEKTPUYECKOM MOJ€. JIBUKEHNE B TOCTOSHHOM OJHOPOIHOM DJIEKTPHUECKOM JI1.13J12.4 J12.7
u/unu marauTom mnosne. IIpeodpaszosanns Jloperna amst nons. MaEBapraHThI 010233 54 55
nons.  /Ip/

2.9 Nmnynec yactuipl. Cuina JIopeHia. DHeprus YaCTHIIBI B JJIEKTPUYECKOM IIOJIE. 4,6 JIL.S JI1.11
JlBrKeHHE B IOCTOSIHHOM OJJHOPOJHOM 3JIEKTPUUECKOM M/ MarHUTOM HOJIE. JI1.13J12.4 J12.7
IIpeobpazoanus Jlopenna aist mons. /Cp/ 2152333435

2.10 |YpaBHeHHUs 3JIEKTPOMArHUTHOTO I0JIs B BakyyMme: [lepBast mapa ypaBHEHHUN 4 JI1.5 J11.11
Makcgeiia. YpaBHeHUe HeIpeppIBHOCTU. BTropast napa ypaBHeHuit Makcaeia. JI1.13J12.4 J12.7
IInotHOCTH M NOTOK 3Heprud. /Jlex/ 013233 54 55

2.11 |IlepBas napa ypaBHeHuil Makcseiuia. Bropas napa ypaBHeHuii Maxcsesna. 2 JI1.5 J11.11
TToTHOCTD M MOTOK 3Hepruu. /TIp/ JI1.13J12.4 J12.7

013233 54 55

2.12 |IlepBas napa ypaBHeHuil Makcseiuia. Bropas napa ypaBHeHuii Maxcsesna. 4 JI1.5 J11.11

TInoTHOCTH M TOTOK 3HEprun. /Cp/ JI1.13J12.4 J12.7
013233 54 35

2.13  |TlocrosiHHOE 3NMEKTpOMarHuTHOE noJie: Boioj 3akoHa Kymona. 10 JIL.5 JI1.11
DNEeKTPOCTaTUYECKasi SHEPTHs CUCTEMBI 3apsA0B. JIUIoNbHbII MOMEHT. 3aKOH JI1.13J12.4 J12.7
Buo-Casapa-Jlanmaca. MarHUTHBIM MOMEHT. DIEKTPOCTATHIECKOE TIOJIE 21320235435
IPOBOJHUKOB U JUJIEKTPUKOB. JIU3IeKTpUUecKasi IPOHULAEMOCTh CPEMbL.

TocTosHHBIN TOK. HaMarHn4eHHOCTH Tella 1 MarHUTHAsE TPOHUIIAEMOCTD
cpensl. /Jlex/

2.14 |DnexrpocraTHueckas SHEpPrusi CUCTEMBI 3apsAA0B. JJUOIbHBIN MOMEHT. 3aKoH 4 JI1.5 J11.11
Buo-Casapa-Jlanmaca. MarHUTHBIH MOMEHT. DIEKTPOCTATHIECKOE TIOJIE JI1.13J12.4 J12.7
MIPOBOJHUKOB U AUINIEKTPUKOB. JIM3IeKTprUuecKas IPOHULIAEMOCTb CPEIbI. 013233 54 55
TocTosHHBIN TOK. HaMarHn4eHHOCTH Tella 1 MAarHUTHAsI IPOHULAEMOCTh
cpenst. /Tp/

2.15 |DnexrpocraTuueckas SHEPrusi CUCTEMBI 3apsAA0B. JJUMOIbHEIN MOMEHT. 3aKoH 6 JI1.5 J11.11
Buo-Casapa-Jlanmaca. MarHUTHBI MOMEHT. DJIEKTPOCTATHYECKOE TIOJIE JI1.13J12.4 J12.7
MIPOBOJHUKOB U AUINIEKTPUKOB. [lM3neKTpuyeckas IPOHULAEMOCTD CPEbI. 013233 54 55
TocTosHHBIN TOK. HaMarHn4eHHOCTH TeNla 1 MAarHUTHAsI IPOHULIAEMOCTh
cpenpt. /Cp/

2.16 |IlepemeHHOE 3IE€KTpOMarHuTHOE noje: KBasuctanuoHapHoe NPUOIIDKEHUE. 6 JI1.5 J11.11
TIpubnmkeHne MarHUTHOM ra30MHAMHKH. DJIEKTPOMArHUTHBIC BOJIHBI B JI1.13J12.4 J12.7
BaKyyMe. DJIEeKTPOMarHuTHbIEC BOJIHBI B JUAJIEKTpUKax. /JIex/ 013233 54 55

2.17 |KsasucraunonapHoe npuommxenue. [IpubmmxeHre MarHuTHOH 4 JI1.5 J11.11
ra30IMHAMUKU. DJIEKTPOMArHUTHBIE BOJHBI B BaKyyMe. DJIeKTPOMarHUTHBIE JI1.13J12.4 J12.7
BOJIHBI B TuaeKTpukax. /I1p/ 013233 354 55

2.18 |KsasucrauuonapHoe npudnmxenue. [TpubnmxeHne MarHUTHON 6 JI1.5 J11.11
ra30JMHaMHUKH. DJIEKTPOMArHUTHbIE BOJIHBI B BAKyyMe. DJIEKTPOMarHUTHbIE JI1.13J12.4 J12.7
BOJIHBI B TU3NIeKTpuKax. /Cp/ 013923334055
Paznen 3. KBantoBasi Teopusi

3.1 O0nacTs npuMeHeHHs KBaHTOBOH Teopuu. [lepexon OT KBaHTOBOH K 4 JI1.7 J11.9 JI1.10J12.1
KJaccuueckoi MmexaHuke. OObEKThI, KOTOPbIE H3ydaeT KBaHTOBast Teopus. Mx J12.5
XapaKTePUCTHKHU. SIBICHUS, KOTOPbIE HE OOBSICHAIOTCS C IIOMOIIBIO 013223334055
Kiaccmaeckor pusuku. Judpaxums snexrponos. ['unoresa e bpoiis.

BonnoBoii nmakert. [lyanusm: BojHa — yactuua. /Jlex/
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3.2

O0nacTb NpUMeHeHHs KBaHTOBOM Teopuu. Ilepexos oT KBaHTOBOM K
Kiaccuueckoid Mexanuke. OObEKThI, KOTOPBIE H3y4YaeT KBaHTOBas Teopus. Mx
XapaKTEePUCTUKU. SIBIICHUS, KOTOPbIE HE OOBSACHSAIOTCS C IIOMOILBIO
knaccuueckoi ¢pusuku. udpakuus snexkTpoHoB. ['unoresa ne bpoiis.
BounHoBoit naker. [yanu3m: BonHa — yactuua. /Cp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54055

3.3

MaremMaTHYeCKHil anmapaTr KBaHTOBOH TeopHH: [IpUHIMI HEOTPEICICHHOCTH.
INepuoauueckre rpaHUYHbBIC YCIOBUS IS CBOOOTHOM yacTuipl. [locTpoeHne
orepaTopoB (pU3NYECKUX BennunH. BonHoBas QyHkius. CTaTHCTHYSCKAs
TPaKTOBKA BOJMHOBOH (yHKINH. KoMMyTannoHHbIE COOTHOILEHUS IS
orepaTopoB (pu3NUeCKUX BennunH. CBOHCTBA OMepaTopoB HU3HIECKUX
BenmunH. CoOCTBEHHBIE (DYHKIIMK M COOCTBEHHBIC 3HAYCHHUS ONIEPATOPOB
¢dusnyeckux BenudrH. OnepaTopbl KOOPAMHATHI, UMITYJIbCa, SHepruu. /JIek/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54055

3.4

MaremaTHYeCKHil anmnapaTr KBaHTOBOH TeoprH: [IpUHIIMI HEOTPEICICHHOCTH.
Tlepuonuyeckue rpaHUYHbBIE YCIOBUS sl cCBOOOIHOM yacTuilsl. [locTpoeHue
orepaTopoB pU3NIECKHX BennunH. BonHoBas dyHkiws. CTaTHCTHISCKAsI
TPaKTOBKa BOJHOBOH (hyHKIHH. KOMMyTalmoHHbIE COOTHOIICHUS IS
orepaTopoB GU3NIECKHX BeMnInH. CBOHCTBA OIIEepaTopoB HU3HIECKUX
BennuuH. COOCTBEHHbIC (DYHKIIMU U COOCTBEHHBIC 3HAUEHHS OMIEPaTOPOB
(usndeckux BenuurH. OnepaTopbl KOOPMHATHI, UMITyJIbca, d3Hepruu. /TIp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54 55

3.5

MaremaTtruaeckuii anmapaT KBaHTOBOHU Teopun: [[puHIMIT HEeoTIpe1eIeHHOCTH.
Tlepuoanyeckue rpaHUYHbIC YCIOBUSI s CBOOOAHOM YacTuIisl. [locTpoeHue
orepaTopoB GpU3NYECKHX BenuanH. BoiHoBas QyHkmus. CtaTiucTHdeckas
TPaKTOBKa BOJHOBOH (hyHKIMH. KOMMyTalmoOHHbIE COOTHOIICHUS IS
orepaTopoB (pU3NIECKHX BennanH. CBOHCTBA OIEpaTOpOB HU3MUECKUX
BennuuH. COOCTBEHHbIC (DYHKIIMU U COOCTBEHHBIC 3HAUEHHS OMIEPaTOPOB
(usndeckux BenuurH. OnepaTopbl KOOPAMHATHI, UMITYJIbca, dHepTrun. /Cp/

JI1.7 J11.9 JI1.10J12.1
J12.5
01030233 54 55

3.6

IIpocreiimme 3agaun kBanToBOM Teopun: Y paBuenue lllpenunrepa, 3aBucsiiee
ot BpemeHu. CrarnuonapHoe ypasHeHue IlIpenunrepa. Yactuua B
MPOCTPAHCTBE, CBOOOIHOM OT ciJl. YacTHia B siMe ¢ OECKOHEYHO BEICOKHMH
cTeHKkaMu. YacTula B IpsAMOYTOJIbHON TOTEHIUAIBLHOH AMe. JIucKpeTHbIH
crektp. Yactuia B psAMOYTOJIbHOM MOTEHIMAaIbHOM siMe. HenpepbIBHbII
crektp. [IpsMoyronpHbIA NOTEHIMANBHBIH 0apbep (TYHHEIUPOBAHUE).
OnHOMEpHBIN TapMOHUYECKHUHA OCIIFILISITOD. Y CIIOBUSI OJTHOBPEMEHHON
U3MEPUMOCTH (PU3NUECKHUX BENUYUH. YPABHEHUE HETIPEPHIBHOCTH AJIS
IUIOTHOCTH BEPOATHOCTH HaXOX/IECHHs YacTHUIIbI B 3aJaHHBIX KOOpAMHATAX.
Ksasuknaccuueckoe npmxenue. /JIex/

10

JI1.7 J11.9 JI1.10J12.1
J12.5
010323354055

3.7

IIpocreiimue 3anaun kBanToBOM Teopun: ¥YpasHenue lllpeaunrepa, 3aBucsimiee
ot BpemeHnu. Crannonaproe ypasaenue lllpenunrepa. Yactuna B
MPOCTPAHCTBE, CBOOOJHOM OT ciJl. YacTuia B siMe ¢ 6ECKOHEUHO BBICOKHMHU
creHKamu. YacTuna B IpsMOYroJIbHOM NOTEHIUAIBHOU siMe. JIuCKpeTHBI
cnekTp. YacTuna B mpsiMOyrosibHOM MoTeHIMaabHoU sime. HenpepbIBHbIIH
cnextp. [IpsMoyrospHbII OTEHIMAIBHBIN Oapbep (TYHHETUPOBAHUE).
OpnHOMEpHBIM FrapMOHMYECKUH OCHUILIATOP. Y CIIOBHSI OJTHOBPEMEHHOMN
M3MEPUMOCTH (PH3NYECKHUX BENUYUH. Y PaBHEHUE HETTPEPBIBHOCTH IS
TUIOTHOCTHU BEPOSTHOCTH HAXOKICHUS YaCTULIBI B 3aIaHHBIX KOOPAWHATAX.
Kgasuknaccuueckoe aemwxenue. /TIp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54 55
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3.8 IIpocreiimne 3anaun KBaHTOBOM Teopuu: YpasHenue llpennnrepa, 3aBucamniee 4,6 |JI11.7J11.9 JI1.10J12.1
ot BpeMenn. CrannonapHoe ypaBuenue lllpenunarepa. Yactuma B JI2.5
IPOCTPAHCTBE, CBOOOAHOM OT cuil. HacTula B siMe ¢ OECKOHEYHO BEICOKUMHU 013233 54055
creHkamu. Yactuma B mpsiMOYTrOJIbHON MOTEHIIMATBHOU siMe. J{nCKpeTHbII
cnekTp. YacTuna B mpsAMOYroJIbHOM OTEHIUAIbHOH AMe. HenpepbIBHbIH
cnextp. [IpsMoyroyibHBIN NOTEHIMAIBHBIH Oapbep (TyHHEIUPOBAHUE).

OnHOMEpHBIN rapMOHUYECKHUA OCIIFILISITOD. Y CIIOBUSI OJHOBPEMEHHON
U3MEPUMOCTH (PU3NUECKUX BEIUYHMH. Y paBHEHHE HENPEPBIBHOCTH JUIS
IUIOTHOCTH BEPOATHOCTH HAXOX/IE€HHs YaCTHUIIbI B 3aJaHHBIX KOOPAUHATAX.
KBasuknaccuueckoe apmwxenue. /Cp/

3.9 JIBrKeHHe 4acTHUIIBI B MTOJIEe IEHTPAITBHBIX CHII: 3a/1ada JBHKESHHS JBYX Tell. 6 JIT.7 J11.9 JI1.10J12.1
CaezieHue K 3a1a4e TpeX epeMEHHBIX. Pa3enenue nepeMeHHbIX B JI2.5
chepuvecKux KOOpIUHATaX. 3aBUCUMOCTh BOJIHOBBIX (DYHKIIUIT OT yIJIOB. 21322335435
PannanbHoe ypaBHeHrE. ACUMITOTHKA pauaabHON 4acTH BOJHOBOM
¢ynkuu. J[BrkeHne B KyJOHOBCKOM moje. Knaccudukanus ypoBHeit
sHepruil. Teopus oneparopa MOMeHTa UMIynbca. CBOHCTBa omepaTopa
MOMEHTa uMItyJbca. /Jlex/

3.10 |[dBwxeHue YaCTUIBI B MOJIE LIEHTPAIBHBIX CHIL: 3aja4a IBMOKCHUS IBYX TeEll. 5 JI1.7 J11.9 J11.10J12.1
Caenenue K 3a7aue TpeX MePeMEeHHBIX. Pa3nenenue nmepeMeHHbIX B JI2.5
cdhepudecKux KOOpIUHATaX. 3aBUCUMOCTb BOJHOBBIX (DYHKIUI OT YIJIOB. 013233 54 55
PannanscHoe ypaBHeHHE. ACHMIITOTHKA pagWaIbHON 9acTH BOTHOBON
(yHkunu. JIBmxeHne B KyJIoHOBCKOM moje. Kitaccudukanus ypoBHei
sHepruii. Teopus omeparopa MoMeHTa UMITyJIbca. CBOHCTBA oriepaTopa
MoMeHTa umiyisca. /T1p/

3.11 |[dBwxeHHe YaCTHUIIBI B MOJIC IICHTPAIBHBIX CHIL: 3a/aua TBHKCHUS IBYX TEIL. 4 JI1.7 J11.9 J11.10J12.1
CaezieHHe K 331a4e TpeX [IepeMeHHBIX. Pa3fieneHue nepeMeHHbIX B J12.5
cepruIecKux KOOpIUHATaX. 3aBHCUMOCTh BOJIHOBBIX (DYHKIIUIT OT YIJIOB. 2132235435
PannanbHoe ypaBHeHrEe. ACUMNITOTHKA paAuaIbHON 4aCcTH BOJHOBOMN
¢ynkmu. J[BrkeHne B KyJOHOBCKOM moje. Knaccudukanus ypoBHeit
sHepruil. Teopus oneparopa MOMeHTa UMITyjIbca. CBOHCTBA omepaTopa
MOMeHTa umyisca. /Cp/

3.12  |IIpubnmxeHHBIC METOBI KBAHTOBOM Teopuu: Teopus Bo3MyIeHHs O3 4 JI1.7 J11.9 JI1.10J12.1
BBIPOK/I€HHs ypOBHEH sHepruil. Teopus BO3MYILEHHs IPU HATUYUU JI2.5
BEIPOXKJIEHUS YpOBHEH sHepruid. BapnanmonHsiii mpuHIun. MeTton D1320235435
KaHOHHYECKHX IpeoOpa3oBaHuii. MexaToMHble B3auMozencTBus. /JIex/

3.13  |IIpubnmxeHHBIC METOBI KBAHTOBOM Teopuu: Teopus Bo3MyieHHs O3 5 JI1.2 J11.3 JI1.4 JI1.7
BBIPOXK/I€HHsl ypOBHEH sHepruil. Teopus BO3MYILEHUs IPU HAJIUYUU JI1.9 J11.10J12.1 J12.2
BBIPOJKJICHUS YpOBHEN sHepruil. Bapuauronssiil npunuun. Metoxn JI2.5J12.6
KaHOHMYECKHX Ipeodpa3oBaHuii. Mexaromuble B3aumozencTaus. /I1p/ 013233 35455

3.14  |IIpubnmxeHHbIE METOABI KBAHTOBOM Teopuu: Teopust Bo3MyIeHus 03 4 JIT.7 J11.9 JI1.10J12.1
BBIPOXkK/I€HUs ypOBHEH sHepruil. Teopus BO3MYILEHHs IPU HATUYUU JI2.5
BEIPOXKIIEHUS YpOBHEH 3Hepruil. Bapuannonnsrii mpuHImn. MeTox D1320235435
KaHOHMYECKHX IpeoOpa3oBaHuil. MexatoMmusle B3aumoaeictaust. /Cp/

3.15 |Teopus npencraBnenuii: KoopauHaTHOE MpeCTaBICHHE. DHEPreTHUECKOE 4 JI1.7 J11.9 JI1.10J12.1
npexcrasnenue. MmmynscHoe npeacrasiaeHne. CkoOouHble 0003HAYECHUS JI2.5
Jupaxa. [Tonstre o6 yHuTapHbix npeodbpasoBanusx. [Ipencrasnenne 010523334035
HIpenunrepa. [Ipencrasnenue I'eitsendepra. [Ipeacrasnenue Jupaka
(ITpencraBnenue B3aumoaeicTus). [IpencraBieHne yuces 3arnoHeHN .

OmnepaTopsl POXKACHHUS, YHUUTOXKEHHUS, Ynuciia yacTull. Haxoxaenue
SHEPreTUYECKOro CIEeKTpa rApMOHMYECKOTO OCIMIIIATOPA B IIPEICTABICHUN
qucen 3anonHeHus. HaxoxxaeHnue BOTHOBBIX (QyHKIMH rapMOHHYIECKOTO
OCLWIIATOpA B MPEICTAaBICHUH YUceN 3arnoyiHeHus. Haxoxaenne
9HEPreTUYECKOro CIEeKTPa aHrapMOHHYECKOTO OCLMILIATOPA B IPEACTABICHUN
qucen 3anonHeHus. /JIex/
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3.16

Teopus npencrapnenuii: KoopaunaTHoe npescraBieHue. JHEpreTHIecKoe
npexcrasienue. VimmynascHoe mpeacrasienne. CkoOouHbIe 0003HAYECHUS
Jupaxa. [Tonstie o6 yHutapHbix npeodpasoBanusix. [IpencraBnenne
Ipenunrepa. [peacrasnenue I'eiizenbepra. [Ipeacrasnenue Jupaka
(ITpencraBnenue B3aumoaeicTus). [IpencraBienue yrcen 3arogHEHNUS.
Onepartopbl poXKJICHHs, YHHYTOXKEHUS, YuciIa yacTil. HaxoxneHue
9HEPreTHYECKOro CIIEKTPa FapMOHUYECKOTO OCLIIUIATOPA B IPEICTABICHUI
ymcen 3anoiHeHus. HaxoxxaeHne BOHOBBIX (yHKIUI rapMOHHUYECKOTO
OCILIIJIIATOpA B TIPEJCTABICHUH YHceN 3anoiHeHns. Haxoxaenue
SHEPreTHYECKOT0 CIIEKTPa aHIAPMOHHUYECKOTO OCHIIUIATOPA B PEACTaBICHIH
ymcen 3anoiHenus. /Cp/

JI1.7 J11.9 JI1.10J12.1
J12.5
013233 54055

Pa3znen 4. TepmoagnHaMuKa M cCTATUCTUYeCKAsA Pu3nka

4.1

Beenenne, Hauana TepMOJMHAMHUKH: TepMOJMHAMUKA U CTaTUCTUYECKAs
(u3HKa KaK pa3THYHble METOMIbI U3yYeHHS 3aKOHOMEPHOCTEH TETUIOBOTO
JIBIDKEHHSI B PABHOBECHBIX U HEPABHOBECHBIX MAKPOCKOIIMYECKUX CUCTEMAX.
MakpocKonm4eckoe 1 MEKPOCKOITYECKOe OMICaHne GU3NIECKHX CHCTEM.
OCHOBHBIC MTOHATHUS U UCXOTHBIC MOJIOKEHHUS TEPMOIMHAMHKH.
TepMOJMHAMHYECKHE CUCTEMBI M TEPMOJIMHAMUYECKUE NTaPaMETPHI;
M30JIMPOBAHHBIE CUCTEMBI. TepMorMHaMHYeCcKOe paBHOBECHE, TEMIIEpaTypa
tena. [ToHATHS 0 KBa3UCTaTHUECKMX M HECTaTHYECKHX Ipoueccax. /Jlex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

4.2

Beenenue, Hauana TepMoJUHAMUKHY: TepMOJTMHAMUKA U CTATUCTHYECKAs
(u3HKa KaK pa3NHIHbIe METOMBI H3YIeHHS 3aKOHOMEPHOCTEH TEeTUIOBOTO
JIBIJKEHHSI B PABHOBECHBIX U HEPABHOBECHBIX MaKPOCKOIIMYECKUX CUCTEMAX.
MakpocKonIeckoe 1 MEKPOCKOITYECKOE OMICaHne GU3HIECKHX CHCTEM.
OCHOBHBIC MTOHATHUS U UCXOTHBIC MOJIOKEHHUS TEPMOAMHAMHKH.
TepMoauHaAMIYECKHE CUCTEMBI M TEPMOIMHAMUYECKUE [TapaMETPHI;
W30JIUPOBAHHBIC CUCTEMBI. TepMOJMHAMHYECKOE paBHOBECHE, TEMIIEpaTypa
Tena. [IOHATHS 0 KBa3UCTAaTUUECKUX U HECTATHYECKHX mpoueccax. /Cp/

1,6

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

4.3

BaeneHue, HaYana TepMOJUHAMHUKN: BHYTpPEHHSS1 9HEPT sl CUCTEMBI; paboTa 1
TEIUIoTa. Y paBHEHHE IePBOro Havalla TePMOANHAMHKH; TEIIOEMKOCTb.
TepMuveckre U KaIOPUISCKUE YPABHCHHUS COCTOSHHUS CHCTEMBL. Y paBHEHHUE
COCTOSIHMS HJICATBHOTO U PeabHOro ra3oB. OCHOBHBIE TEPMOMHAMUYECKHE
IpoLecchl U UX ypaBHeHHs. /JIex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 354 55

4.4

Bsezienue, Havana TepMOJMHAMUKK: [1epBOE HAYAIIO TEPMONHAMHKH.
Temnora u pabota, NepBoe Ha4aIo0 TEPMOJUHAMUKHU. TEMIOEMKOCTb.
VpaBHEHHS TEPMOJIMHAMUYECKHIX TIPOLECCOB.

Mp/

JI1.2 J11.3 J11.4J712.2
JI2.6 JI2.8J13.1
010323354055

45

BBCI[CHI/IC, HavaJia TCpMOJAVHAMUKH: BTOpOC HavgaJi0o TECpMOANHAMUKH.
OOpaTuMble 1 HEOOpaTUMBIE TIPOLIECCH; TPUHINT aAnadaTHIeCKOH
HeocTHXUMOCTH. [ToHsATHS 00 SHTpONHYU U a0COJIOTHOH TemIeparype.
VYpaBHeHHE 2-TO Hadalla TEPMOANHAMUKH JJIS PABHOBECHBIX IPOIECCOB.
OcHOBHOE YpaBHCHUE TCPMOJAVHAMUKH JJI KBa3UCTATUYCCKUX IIPOLECCOB;
CBSI3b MEX/Y TEPMUYECKUM U KAJTOPUUYECKUM YPABHEHUSMH COCTOSIHUS.
Brranciaenue OHTPOIINH. BTOpOC HavdajJ10 TCpMOJAVHAMUKHA [JI HECTaTUYCCKUX
MIPOIIECCOB. 3aKOH BO3PACTAHUS SHTPOINUH B aANa0aTHUECKU 3aMKHYTOH
cucteMe; HepaBeHCTBO Kiay3uyca. OCHOBHOE ypaBHEHHE U OCHOBHOE
HepaBeHCTBO TepMoarHamuku. Llukn Kaprao u teopemsr Kapho. /Jlex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 354 55
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4.6 Bsenenne, Havyana TepMogMHAMUKK: BTopoe Haualo TepMOJMHAMHKH. JI1.2 J11.3 J11.4J12.2

Outpomnus. CioBecHble POPMYITUPOBKH BTOPOTO Havyasia. DMIUpUIECKas 1
abcomoTHas 3HTponHs. CBs3b MEXKY IMIUPHUECKOH 1 aOCOIIOTHOM
TeMiiepatypoil. OCHOBHOE ypaBHEHHE TEPMOAHMHAMUKY. Brrancnenne
suTponuu. Teopema I'nb6ca. Bropoe Hauano i HepaBHOBECHBIX IIPOLIECCOB,
3aKoH Bo3pacTanus 3uTponuu. Iukn KapHo. Teopemsr Kapho. /ITp/

J12.6 J12.8]13.1
013233 54055

4.7

Beezenue, Hauana TepMOANHAMUKH: TpeThe HayaI0 TEPMOUHAMUKU U €ro
crencTBrs. HemocTmXuMOoCTh aOCOTIOTHOTO HYIIS TeMiepaTypsl. [loBenenue
TEPMHUYECKUX KOA()(GUIHEHTOB U TEINIOEMKOCTEH IPH HU3KUX TeMIepaTypax;
BBIPOXKJICHUE UJIeaIbHOrO rasa. /JIex/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
010233 54 55

4.8

BBenenue, Hauana TepMOANHAMIKN: BHYTpEeHHSS SHEPIUs CUCTEMBI;, paboTa 1
TEIJI0Ta. Y paBHEHHE IEPBOr0 Hadana TePMOJUHAMUKY; TEIIOEMKOCTH.
TepMmuueckue 1 KaJIOpHIEeCKHe YPaBHEHUS COCTOSHUS CUCTEMEL. Y pPaBHEHHUE
COCTOSIHUSI U/I€aJILHOTO U PeallbHOro ra3oB. OCHOBHbIE TEPMOIUHAMUYECKHE
MpOLIECCHl 1 UX  ypaBHeHHs. Bropoe Hauano TepmoguHamMuk. OOpaTuMBble U
HeoOpaTHMBbIe IIPOLECCHI; IPUHIUIL aJHa0aTHIECKOH HEAOCTIXKUMOCTH.
TTonsTHs 00 SPHTPOIHK U a0CONIOTHOW TeMIiepaType. Y paBHEHHE 2-T0 Havyaa
TEepPMOAMHAMUKHU AJI1 PABHOBECHBIX IpolrieccoB. OCHOBHOE ypaBHEHUE
TEPMOAMHAMUKH JJIsI KBA3UCTATHIECKHUX MPOLIECCOB; CBSI3b MEKITY
TePMHUYECKUM U KaJTOPUUECKUM YPaBHEHUSIMU COCTOSIHUSL. Bbruucinenue
SHTpONHH. BTOpoe Havyano TepMOANHAMUKH U HECTATHYECKUX IIPOLIECCOB.
3aKOH BO3pACTaHMs SHTPOINHU B aiuabaTHUECKH 3aMKHYTOH CUCTEME;
HepaBeHcTBO Kitaysznyca. OCHOBHOE ypaBHEHHE U OCHOBHOE HEPABEHCTBO
tepmoauHamukn. L{ukn Kapro u reopemsr Kapuo. Tpetse nagano
TEepPMOAMHAMUKHU U €ro cieACTBUSA. HeTOCTHKUMOCTE aOCOIIOTHOTO HYJIS
Temmeparypsl. [loBenenne TepMuaeckux Kod3GHUIMEHTOB U TEIIOEMKOCTEH
IIPU HU3KHUX TeMIIepaTypax; BEIPOXKIEHUE HaeanbHoro rasa. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
010233 54 55

4.9

Mertonp TepmoauHaMukn: MeTo 1 KpyroBEIX MPOIECCOB (ITUKIOB) M METO.
TCpMO,}II/IHaMI/l‘{CCKI/IX IIOTCHILINAJIOB. TCpMO[[I/IHaMI/I‘{eCKI/Ie IIOTCHLHAJIbI OJIs1
MPOCTOM CUCTEMEBI M CBS3b MKy HUMH. TepMOAMHAMUYECKHE TTOTSHIIAATBI
CHUCTEM C EPEMEHHBIM YHCIIOM YacTHLl. bosbiiol TepMoAMHAMUYECKHUMA
norenuai. /Jlex/

JI1.2J11.3 J11.4J12.2
JI2.6 JI2.8J13.1
013233 54055

4.10

Meronpl TepmoguHaMuKK: MeTol TEpMOAMHAMUYECKUX TOTEHIHAIIOB.
TepMoqrHAMHYECKHE MOTEHIMAIBI IPOCTHIX cucTeM. MeTo nukioB. /TIp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 354 55

411

MeToabl TepMOTMHAMUKHI: MeTO | KPYrOBBIX MPOLECCOB (IIMKJIOB) M METOJ,
TEPMOJUHAMHIECKHX IIOTCHIHAIOB. TepMOANHAMUYCCKUE TIOTCHIHAIIBI LIS
HpOCTOﬁ CUCTEMBI U CBA3b MCKIY HUMU. TCpMOI[I/IHaMI/I‘{CCKI/IC IIOTCHIIUAJIbI
CHCTEM C ePEMEHHBIM YHCIOM YacTHIl. BOJbIIOi TepMoquHaMIIecKuit
noreHuuan. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 354 55

412

VYcaoBus paBHOBECHS M YCTOWIMBOCTH TEPMOIMHAMHUUECKUX cucTeM. DazoBbie
nepexoapl: O0IIHe yCIOBHS TEPMOJHHAMHUYECKOTO PABHOBECHUS 1
YCTOHYUBOCTH Pa3IMUHBIX CUCTEM. Y CIIOBUS paBHOBECHS ABYX(ha3HOH
OJIHOKOMITOHEHTHOH CUCTEMBI. Y CJIOBUS YCTOHYMBOCTH PaBHOBECHUS
onHopoaHoi cucremsl. [Tpunnun Jle lllatense-bpayna. Xumuueckoe
paBHOBECHE B OJTHOPOJHOI cucTeMe. Y CIIOBHSI paBHOBECHS B Ie€TEPOT€HHbBIX
cucremax. [IpaBuno a3 'n66ca. @a3oBbie mepexopl EPBOTO U BTOPOTO POa;
ypaBHeHus1 Knanepona - Knaysuyca u Opendecra. /Jlex/

JI1.2 J11.3 JI1.4J12.2
J12.6 J12.8J13.1
013233 354 55

© ®I'BOY BO «Henl'V»
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4.13 |YcnoBus paBHOBECHS M YCTOHYHBOCTH TEPMOAUHAMUYECKUX cHcTeM. Dda3oBbIe JI1.2 J11.3 J11.4J12.2

nepexoapl: O0IIHe yCIoBUs TEPMOJUHAMUYECKOTO PABHOBECHUS U
yCTOMYMBOCTH. PaBHOBECHE M yCTOMYMBOCTh TOMOT€HHBIX cucTeM. ITpuHimn
Jle-1llarenne-bpayna. Xummaeckoe paBHOBECHE B TOMOTEHHOM CHCTEME.
PaBHoBecue rereporennsix cucreM. [IpaBuio ¢a3 ['u6oca.

DazoBble Iepexo/ibl IepBOro poja. YpasHenue Knaneiipona- Knaysuyca. /ITp/

J12.6 J12.8]13.1
013233 54055

4.14

VcaoBus paBHOBECHS M YCTOWIMBOCTH TEPMOIMHAMHUUECKUX cucTeM. DazoBbie
nepexopl: OO1IMe yCIOBUS TEPMOINHAMUYECKOTO PABHOBECUS U
YCTOWMYMBOCTH PA3JIMUHBIX CUCTEM. Y CIIOBHSI paBHOBECHS IBYX(ha3zHOM
OJIHOKOMITOHEHTHOH CUCTEMBI. Y CJIOBUS YCTOHYMBOCTH PaBHOBECHUS
omHopoxanoii cucremsl. [Ipunmun Jle Hlatense-bpayna. Xumnaeckoe
paBHOBECHE B OJIHOPOJHOM cUCTEeMe. Y CIIOBHS PABHOBECHS B Ie€T€POr€HHBIX
cucremax. [IpaBuio (a3 'n66ca. da3oBbie mepexopl IEPBOTO U BTOPOTO POIa;
ypaBHenus: Kianepona - Knaysuyca u Opengecra. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
010233 54 55

4.15

OO111ie METO/Ibl PABHOBECHOW CTATUCTUYECKOW MexaHuKu: CTaTHCTHYEeCKAs
¢usuka kak pusuueckas reopus. [Ipeamer u 3anauu. OCHOBHBIE TOCTYJIATHI
KJIACCHYECKOU cTaTHCcTHUeCKON pusuku. CTaTHCTHUECKUE aHCaMOH U (ha3oBast
IUIOTHOCTH BeposiTHOcTU. Teopema JInysmiis. Ypasaenue JInyBus.
OCHOBHBIC MTOCTYJIATHl KBAHTOBOM CTATHCTHUYECKON Qu3uku. Matpuiia
wioTHocTu. YpasHeHue Helimana. /JIex/

JI1.2J11.3 J11.4J12.2
JI12.6 J12.8J13.1
01030233 54 055

4.16

OO01u11ie MeTO/Ibl PABHOBECHOW CTaTUCTUYECKOW MexaHUKH: CTaTHCcTHYeCKas
¢msuka xax pusnueckas reopus. [Ipeamer u 3agaun. OCHOBHBIE TOCTYNATHI
KJIaCCUYECKOW cTaTrcTHuecKor pusuku. CtaTucTudeckue aHcaMOiu U (azoBas
IUIOTHOCTH BepositHocTU. Teopema Jlnysmmns. Ypasaenne JImyBums.
OCHOBHBIE MOCTYJIATHl KBAHTOBOM CTaTHCTHYECKOH Qu3uku. Matpuia
wioTHOCTH. YpaBHeHue Helimana. /TIp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 54 55

4.17

OO1mue MeToJbI pABHOBECHOM CTAaTUCTHYECKON MexaHuKU: CTaTucTuueckas
¢usuka xak pusnueckas reopus. [Ipeamer u 3agaun. OCHOBHBIE MTOCTYNATHI
KJIaCCUYECKOH cTaTucTHYecKor (usuku. CrtaTuctuueckue ancamonu u dasonast
IJIOTHOCTh BeposATHOCTU. Teopema JlnyBumis. YpaBaenue JlnyBuinis.
OCHOBHBIC ITOCTYJIATHl KBAHTOBOM cTaTHCTHYEeCKON pu3uky. Martpuia
wiotHocTu. YpasHenue Heiimana. /Cp/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013233 35455

4.18

PaBHoBecHbIe ancambiu. Kanonnyeckue pacnpenenenus: Knaccuueckoe
MHKPOKaHOHHYECKOe pacnpeniesneHne. KBaHTOBOe MUKPOKaHOHUYECKOE
pacripenenenne. Kanonndeckuit ancamo6:p. Kitaccuueckoe kaHOHHUECKOE
pacnpenenenue. Ctatuctuyeckuil unTerpan. KsanroBoe kaHoHHYECKOE
pacripenenenue. Crarucrnyeckas cymma. TepMoAnHAMUYECKUN CMbICTT
HapaMeTpoB KAaHOHHYECKOTO pacnpeaenenus. Pacnpenenenne Makcseria.
Teopema 0 paBHOMEPHOM pacHpeieIeHUH CPeHEH KHHETHYECKON 3HEPTHH IO
cTeneHsaM cBoboabl. Teopema o Bupuane. boiblioe kKaHOHUYECKOE
pacripenenenue. bonpas craructudeckas cymma. TepMoanHaMUYecKUn
CMBICJ HapaMeTPOB OOJIBIION0 KAHOHUYECKOTO PACHPEIEIICHHUSI.
TepmonuHAMHUYecKast SKBUBAIEHTHOCTh CTaTHCTHIECKUX aHcaMOJelt. /JIex/

JI1.2J11.3 J11.4J12.2
JI2.6 JI2.8J13.1
010323354055

4.19

PaBHOBecHbIe ancamMOnu. Kanonnueckue pacnpeaenenus: Kiaccuueckoe
MHUKPOKaHOHHYECKOe pacrpeesneHre. KBaHToBoe MUKpOKaHOHHYECKOE
pacnpenenenue. Kanonndeckuii ancamo6ip. Kitaccuueckoe kaHOHHUYECKOE
pacnpenenenue. CtaTucTuuecKuil nHTerpan. KBanropoe kKaHoHHYECKOE
pacnpenenenue. CratuctTuueckas cymMma. TepMoInHAMHUYECKUHA CMBICTT
rapaMeTpoB KaHOHMYECKOTo pactpeneseHus. Pacnpenenenue Makcsesia.
Teopema 0 paBHOMEPHOM pacnpeAeNeHIH CpeiHell KHHETHUECKOM SHEPTUH 110
crenensM cBoboabl. Teopema o Bupuae. /I1p/

JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
013223334055
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4.20 |PaBHOBecHbIe aHcamOnH. KaHoHM4eckue pacnpeneneHus: Kiaccuaeckoe 2 JI1.2 J11.3 J11.4J12.2
MHUKPOKaHOHUYECKOe pactipeneienre. KBaHToBoe MUKPOKaHOHIHYECKOE JI2.6 J12.8J13.1
pacnpenenenue. Kanonuueckuit ancam6ib. Kiaccuueckoe kaHoHH4ECKoe 013233 54055
pacupenenenue. Craructuaeckuii mHTErpai. KBaHToBOE KaHOHUYECKOE
pacnpenenenue. Ctatuctuyeckas cymma. TepMOAUHAMUUECKUN CMBICI
[apaMeTpoB KAaHOHHYECKOTO pacnpesaeneHus. Pacnpenenenue Makcsesa.

Teopema 0 paBHOMEPHOM pacnpeeeHuH CpeHel KHHETHUECKOH SHEPTUH 110
cTeneHsaM cBo6oabl. Teopema o Bupuane. boiblioe KaHOHUYECKOE
pacupenenenue. bonpmas cratuctudeckast cymMmma. TepMOAMHAMUYIECKHMA
CMBICJI IApaMeTPOB OOJIBIIOr0 KAHOHUYECKOT'O PACIPEIEICHUS.
TepMogrHAMIYECKas SKBUBAJICHTHOCTh CTATUCTHYECKUX aHcamOuieit. /Cp/
4.21 |Pacnpenenenue Maxkcsemna — bonbimana. TermoemkocTts razoB /Cp/ 2 JI1.2 J11.3 J11.4J12.2
J12.6 J12.8]13.1
01023334035
Pa3znen 5. Inasi koHTaKTHas padoTa
5.1 WunuBunyanbHble KOHCYJIBTALUU, TEKYIUH KOHTpois /MKP/ 94 [JI1.1J11.2J11.3J11.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 JI1.13J12.1
JI2.2J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8J13.1
01023334035
5.2 WunuBunyanbHble KOHCYIBTAMU, TeKYIUH KOHTpois /MTKP/ 94 [JI1.1J11.2J11.3JI1.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 JI1.13J12.1
JI2.2J12.3 J12.4 J12.5
J12.6 J12.7 J12.8J13.1
010223334035
5.3 WunuBunyanbHble KOHCYJIBTALUH, TeKYIUH KOHTpois /TKP/ 9,4 [JI1.1J11.2J11.3J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
JI2.2J12.3 J12.4 J12.5
J12.6 J12.7 J12.8J13.1
01023334035
5.4 WunuBunyanbHble KOHCYJIBTALUH, TeKYIUH KOHTpois /TKP/ 9,4 [J1.1J11.2J11.3J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 JI1.13J12.1
JI2.2J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8J13.1
01032335405
6. POHJ1 OHEHOYHBIX CPEJICTB
6.1. IlepeueHb BUTOB OLIEHOYHBIX CPEACTB
Tect
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OT4eTsl 10 3a/1a4aM (110 MPAKTUYECKUM 3aHATHSIM)
KontpomnbHas pabota
Bomnpocs! k sx3ameHaMm

6.2. TunoBbie KOHTPOJIbHBIE 32JaHHSI M HHbIE MAaTePHAJIbI JUISl TEKYLIEeH aTTecTaluu

3aja4yy K NPaKTUUECKUM 3aHSATUAM U [IPUMEP BapUaHTa KOHTPOJIbHOU paboThl pe/cTaBieHbl B DOHJIE OLIEHOUHBIX CPE/ICTB
MIPOMEKYTOYHOH arTectaluu 1o aucuuiuinHe "Teopetndeckas ¢pusuka'; 3a1a4u K IPAKTHUSCKUM 3aHATHIM pasjelia
"TepMoJMHAMUKA U CTATUCTUYECKAs (PU3UKA" - B IPUIIOXKEHUU 1.

3aja4uy K NPaKTUUECKUM 3aHATUAM (4 ceMecTp)

1. PernTs 3a1aqy 0 cBOOOJHOM MafeHUH TeJla B OJHOPOJHOM II0JI€ TSDKECTH B Pa3HBIX MHEPIUAIBHBIX CHCTEMAax OTCUETA: B IEPBOM —
HavanbHas koopaunara z(0)=0, ckopocts V(0)=0, Bo Bropoii — z(0)=h, v(0)=vO0.

2. Beruucnuts Jlopenu-gakrop anekrpona (m=9.1-10"-31 kr, e=1.6-10"-19 K1) B kuneckomne ¢ yckopsitomum Hanpsbkenuem 10 kB. B
KaKHX 3aJlauaX MOXHO OIKCHIBATH JIBUKEHUE TAKOTO 3JIEKTPOHA C TOMOIIBI0 HEPEISITUBUCTCKOIN MEXaHUKH?

3. BeluMcnuTh ACHCTBHE YaCTHUIIBI, CBOOOIHO MAAIOIICH B OJTHOPOTHOM II0JIE TSXKECTH.

4. Haiitn ¢pynxuuio JlarpaHka 0JJHOMEPHOT'O I0JIBECHOTO MasiTHUKA.

5. Haiitu ¢ynkumto Jlarpanika oTHOMEPHOTO MPY>KUHHOTO MasiTHUKA.

6. BriBecTu n3MeHeHUe pa3MepoB Tena U3 IpeodpazoBanuii JIopeHa B ciiyyae 0JJHOMEPHOTO JBHKEHHS.

7. HaiiTi n3MeHeHne CKOpOCTH YacTHIIBI IIPH NEPECEeUEeHNH TUIOCKOCTH Pa3pbiBa MOTEHIMAIBHOI SHEPIUH.

8. JlBa yenoBeka, HaXOUBIINECS HAa IPOTHBOINOJIOXKHBIX KOHIIAX JOAKHU, IOMEHIUCh MecTaMu. Hackonbko cmecTHTCs J0aKa?

9. BeiBecTH mpeoOpa3oBaHKe SHEPTHH YaCTHIBI U3 TIpeoOpazoBanuii ["amunes.

10. OueHuTH OTHOIIEHHE MOMEHTOB MMITyJIbca 3emin 1 Mapca oTHocutensHO ConHia, eciin Mapce Haxonutes B 1.5 pa3za nanbiie u
nerde B 9 pas, uem 3emirs.

11. Haiitu ¢pynkuuro ['aMuiIbTOHa 4aCTHIIBI B IEKAPTOBBIX U IMJIMHAPUYECKUX KOOPIHHATAX.

12. Vkaxwure o06macTi GUHATHOTO ¥ HHOUHUTHOTO JBIKEHUS YaCTUIIBI IPH CHHYCOUIATbHON 3aBUCHMOCTH ITOTEHIMAILHON SHEPTHH
OT KOOPJIUHATHI.

13. BRIYMCIHTE IPUBEICHHYIO MacCy ISl CACTEMBI IPOTOH-2JIEKTPOH.

14. Paccuntath 3 PpekTHBHYIO OTCHIHATBHYIO 3HEpTHIO Ui cructeMbl Comaie-3emitst (M3=6-10724 kr, Mc=333000 M3, 1 a.e. =150
MJIH. KM, V3=30 KM/C).

15. Kakum OyzeT yros paccessHus 4acTHI Ha IIape, eClY MPUIICTIbHBII apaMeTp paBeH a) HyJIro, 0) MOJIOBUHE pajuyca mapa?

16. OnuiuTe aNropuTMbl TEOPETHYECKOI U IKCIIEPUMEHTAIBHOM OLIEHOK K03 uIeHTa 3aTyXaHus MaJIbIX KOJIeOaHUI MasTHUKA.
17. Tlpunymaiite npuMep ypaBHEHHUSI aHTAPMOHHUECKUX KOJICOAHHIH.

18. Hapucyiite cxemaTnyeckue rpaguku NEPUOJHUYECKOTO U allEpPHOIMYECKOT0 3aTyXaHHUs KOJICOaHHIA.

19. Haiftu konmmuecTBO cTenenelr cBoOObI IByXaTOMHOM MOJeKynbl. CKOJBKO ypaBHeHUH JlarpaHka omuchIBaIOT €€ IBIKEHHE?

ITpumep BapuaHTa KOHTPOILHOH paboTHI (4 cemecTp)

1. OHOpOaHAst HUTH JUTHHBI L, 9acTh KOTOPOM JIEXKHUT Ha IJ1aJIKOM FOPU30HTAIEHOM CTOJIE, JABHIKETCS IO/ ASUCTBUEM CHIIBI TSDKECTH
JPYTOM 9acTH, KOTOpast CBEIIMBAETCS cO cToja. ONpefeuTh IPOMEKYTOK BPEMEHH T, ITO0 HCTEYEHHUIO KOTOPOTO HUTh OKHHET CTOJI,
€CJIM U3BECTHO, YTO B HAYaJIBHBIH MOMEHT JJIMHA CBELIMBAOIIEHCS YacTh paBHa |, a HayanpHast CKOPOCTH paBHA HYJIIO.

2. Tpu rpy3a Maccel M KaxIblit COEANHEHBI HEPACTSHKMMOM HUTBIO, IIEpeOpOIIIEHHOM Yepe3 HeloABIKHBIH OIoK. [IBa rpy3a jexar Ha
IJIaJKOH FOPH30HTAJIBHOM IIIOCKOCTH, a TPETUH — MOIBELICH BEPTHKAIBHO. ONpe/ie/UTh YCKOPCHHE CHCTEMBI M HATSHKCHUE HUTH MEAY
HEepBBIM M BTOPBIM Ipy3amMu. Maccoii HUTH 1 610Ka npeHeopeds.

3. PemmTh NpebIayLIyo 3a/1ady ¢ y4€TOM Macchl 0JI0Ka, CYUTAs], YTO IIPH ABMXKCHHU IPY30B OJIOK BPAIIASTCsI BOKPYT HEMOABIIKHOM
ocu. Macca 6J10Ka — CIJIOLIHOTO OJHOPOAHOTO JMCKa — paBHa 2M.

ITpumepsl BOIPOCOB IS TECTUPOBAHHUS (5 cemecTp)

1. OnHo U3 ypaBHeHMH MakcBeluia rIacur:

@) MarHuTHBIH MOMEHT KOHTYpa ¢ TOKOM PaBEH MPOU3BEACHUIO CHIIBI TOKA Ha IMJIOMIA/lb TOBEPXHOCTH, OMUPAIOIICHCS HA KOHTYD;
b) Hupkyssiys HAOPsHKEHHOCTH IEKTPHYECKOTO MOJISl B KOHTYPE MPOTOPLHOHAIBHA TEMITY H3MEHEHHSI MArHUTHOTO MOTOKA Yepes3
MIOBEPXHOCTb, OMUPAIOIIYIOCS HAa KOHTYD;

¢) PoTop snekTpuueckoil MHAYKIUK paBeH IIIOTHOCTH TOKA ILUTIOC TEMIT M3MEHEHHSI HAIIPSHKEHHOCTH JIEKTPHUYECKOTO MO,

2. OxHO W3 ypaBHEHUH MaKkcBelIa TIacuT:
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a) JluBepreHuys MarHUTHOW MHIYKIIMU paBHA NPOMU3BEICHHUIO CHIIBI TOKA Ha TUIOIIA/Ib TOBEPXHOCTH, OMTUPAIOIIEHCS Ha KOHTYD;
b) LupkysIsiies HHAYKIMN SIEKTPUYSCKOTO OIS IPOMOPLUOHATEHA TEMITY H3MCHEHUSI TOKA;

) Porop snexrpuueckoiil HAMPSHXKEHHOCTHU NMPOMOPIIMOHATICH TEMITy U3MEHEHUS] MArHUTHON MHAYKIHH.

3. Oxno U3 ypaBHeHH MakcBeIa rJIacuT:

a) [luBepreHuys MarHUTHOW MHIYKIIMU paBHA HYJIIO;

b) IlnoTHOCT MOTOKA IEKTPOMATHUTHOM SHEPTHH [IPOIOPIHOHAIEHA BEKTOPHOMY [POU3BEICHUIO HANIPSKEHHOCTEN
UEKTPHYECKOTO ¥ MATHUTHOTO TIOJIS;

) Porop HampspkeHust paBeH cuile TOKa IUIFOC CKOPOCTh M3MEHEHHS MarHUTHOTO IIOTOKA.

4. OmHo 13 ypaBHEeHUI MakcBela I1acur:

a) [ToTox MarHUTHO!N MHAYKIMH Yepe3 3aMKHYTYIO IOBEPXHOCTh PAaBEH HYIIIO;

b) Cxopocts m3Menenust 3apsina B 001acTy IPOCTPAHCTBA PaBHA MOTOKY 3apsijia Yepe3 MOBEPXHOCTh ITOU 00nacTH;

¢) MHyK1ys MarHuTHOTO MOJIst BUTKA C TOKOM MaKCHUMaJibHA B IIGHTPE BUTKA.

5. Oxno U3 ypaBHeHH MakcBeia IJ1acur:

a) JluBepreHuys BEKTOPHOTO MMOTEHIIMANA 3JIEKTPOMAarHUTHOTO I10JIs1 paBHA HYJIIO;

b) IoTok amekTprUecKoit HANPSHKEHHOCTH Yepe3 MOBEPXHOCTh HEKOTOPOH 00TaCTH MPOTIOPIIMOHANIEH 3apsiIy 3TOM 00IaCTH;

) 'pamueHT 31eKTpOCTaTUYECKOT0 MMOTEHINANA PaBEeH HANPSHKEHHOCTH JIEKTPUYECKOTO MOJISt CO 3HAKOM MUHYC.

6. OgHo U3 ypaBHeHHN MakcBeIia TJIacuT:

a) ['pasiueHT BEKTOPHOTO MMOTEHIMANIA PABEH TEMITY H3MEHEHHS HaNpsHKEHHOCTH MarHUTHOTO TIOJIS;

b) Lupkysasiius cKaIsIpHOro MOTEHIMAIA MATHUTHOTO OISl paBHA CKOPOCTH H3MEHEHHUS TI0TOKA AIIEKTPHYECKON HHIYKIIUH;

) JluBepreHuus HAPSHKEHHOCTH 3JIEKTPUUYECKOTO T0JIs IIPOIIOPIHOHAIbHA TNIOTHOCTH 3apsija.

7. OxHo U3 ypaBHeHH MakcBeIlia TIIacuT:

a) PoTop Hanps>k€HHOCTH MarHUTHOTO TOJIS PaBeH JIMHEHHONH KOMOMHAIMY TUIOTHOCTH TOKA U TeMIIa H3MEHEHUS HANPSHKEHHOCTH
ANIEKTPHYECKOTO TI0JIS;

b) I'pamuenT HampsHKEHHOCTH MarHUTHOTO TIOJIST PaBEH CYMME CHJIBI TOKA i CKOPOCTH U3MEHEHHS IIEKTPUIECKOTO OIS,

¢) JluBepreHiyss MHAYKIIMA MaTHUTHOTO TOJIS paBHA Pa3HOCTH CHIIBI TOKA M TeMITa H3MEHEHHSI MarHUTHOTO MOTOKA.

8. OnHo U3 ypaBHeHMH MakcBesuia riacur:

a) [ToTok MarHUTHOM MHIYKIUH B KOHTYPE PaBEeH CyMMe CHJIBI TOKa U TEMITa H3MEHEHHS IIUPKYJISIIAHN JJIEKTPHYECKOTO TI0JIS yepe3
IUIOINA/Ab IOBEPXHOCTH ONUPAIOUICHCS Ha KOHTYD;

b) LHupkysasiius HanpsHKEHHOCTH MATHUTHOTO IO B KOHTYPE PaBHA JIMHEHHOW KOMOMHAIMK CHITBI TOKA U TeMIIa H3MEHCHHSI IOTOKA
ANEKTPUYECKOTO ITOJIS Yepe3 TIOMalb IIOBEPXHOCTH ONHPAIOIEiics Ha KOHTYD;

¢) PoTop snekTpudeckoit MHAYKINH TPONOPLUHOHAIEH CyMMe IUNIOTHOCTH TOKA M TEMIIa M3MEHEHUSI HaNIPpsHKEHHOCTH DJIEKTPHYECKOTO
TOJIS1.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 3a/1aHUS 1JIsl IPOMEKYTOUHOMH aTTecTaluu

Bomnpocs! k sx3ameny (4 cemectp)

1. * TIpeaqMeT U 0COOCHHOCTH TEOPETUUECKOH MEXaHUKH. Pa3/ienbl: KBaHTOBAsI H KIIACCHYECKasi TEOPUH, HEPEIATHBUCTCKAS 1
PEJIATUBUCTCKAs TEOPHH.

2. * MarepuanbHas Touka. CrereHn cBo0o61. O600NIIEHHBIE KOOPAWHATHI, CKOPOCTH, YCKOpeHHs. DYHKINH KOOPAUHAT U CKOPOCTEH.
3. * @ynxuus Jlarpanxa u gefictBue cucteMsl. Y paBHenus Jlarpamka. CBolictsa ¢ynkiun Jlarpamka. OKCTpeMallbHbIe TPHHIUIIBI
¢busuku.

4. * VnepryasbHble CUCTEMBI OTCUETA U CBOMCTBA MPOCTpaHCTBa-BpeMeHH. [IpeobpasoBanus ["anunes u Jlopenna. [TpuHnumnst
oTHOcUTeNbHOCTH [ "anuies u OHHIITeHA.

5. @ynkuus Jlarparxka cBoOoHON yactuipl. EE BUI B 1eKapTOBO#, IUIMHAPUYECKOH U cheprdecKoil cuctemax KOOpIHAT.

6. * ®ynxuus Jlarpamka cucteMsl yactun. OOpaTUMOCTh OBIDKeHHUs. Y paBHeHUs: HpioTona. HOpMUpOBKa MOTEHIMATBHOM SHEPTUH.
Cucrema BO BHEIIHEM TIOJIE.

7. * NHTerpainsl ABMXKEHUS. 3aKOH COXPaHEHHs YHEPTUH KaK CJIEICTBHE OJHOPOIHOCTH BPEMEHHU.

8. * 3aKOH COXpaHEHUs UMITYJIbCa KaK CJICICTBHE OJIHOPOJHOCTH NMPOCTpaHCcTBa. BiusHue BHenHero noss. O000mIEHHBIE UMITYJIBCHI 1
CHIIBL. PeITUBUCTCKUI UMITYJIBC.

9. * YcnoBue nokos cucteMsl yactull. LlenTp unepiwn. Bayrpennss sHeprus. [IpeoOpazoBaHue sHEPTUHL.

10. * 3aKkoH coXpaHEHHsI MOMEHTa UMITYJIbCa KaK CJIEeCTBHE U30TPONHHU NpocTpaHcTBa. CeMb aJ/JATUBHBIX MHTEIPAJIOB JIBHKECHUS.
IIpeobpa3oBanne MOMEHTa UMITYJIbCA.

11. * dynkuus 'amunbrona cucrembl. KaHoHMYeCKHe ypaBHEHHUS M YCIIOBUE COXPAHEHHS SHEPTUH. PenaTHBHCTCKAs KMHETHYECKast
JHEprusl.

12. BoIBOI 1 HESIBHOE pEllIeHNe YpaBHEHHS OJJHOMEPHOTo JBHKeHUs. DUHUTHOE U MHPUHUTHOE NBIOKEHUs. ToukH
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ocraHoBkHU. [lepuos Npou3BOIbHBIX KOJIEOAHUM.

13. 3amaua naByx ten. Mx ¢pyHkuus Jlarpanxka OTHOCHTENBHO IIEeHTpa HHepuuH. [IpuBeaéHHas macca.

14. LientpansHoe nosie. CoxpaHeHre MOMEHTa uMiyiabca. CekTopualbHas CKopocTs. HessBHOE pellleHre ypaBHEeHUs IBISKCHUSL.
IentpobexHast s3Heprusi. TOUKH pa3BoporTa.

15. 3apaua Kennepa. ®opma Tpaekropuu tena. [lapameTp u skcrieHTprcuTeT opouTsl. Ilepuo IBIKEHUS.

16. Paccesnue yactun. IpunensHoe paccrosaue. DPdexkTUBHOE ceueHHe pacCesHusl.

17. * CBoboaHbIC KONeOaHus. BbIBO/ U pellieHre YpaBHEHHSI MaJIbIX KOJeOaHuH. AMIUTUTYAA, a3a, 4acToTa, KOMIICKCHAs
aMILUIUTY 1A,

18. BeiHyXIeHHbIC KoJieOaHus. BbIBO/ M pellicHHe ypaBHEHHs MalbiX koyieOanuit. Ciydaii rapMoHHU4ecKkoid cuiibl. PesoHanc. buenwust.
19. Kone6anus monexyn. IToncuér crenenei ceodosl. MckioueHne NOCTYNaTeNbHOIO U BPaIlaTelbHOIO ABHKEHUN. THIIbI
KOJICOAHUH TIIOCKUX M TMHEHHBIX MOJICKYIL.

20. * 3aryxatomue konebanus. Cuia Tperus. [locTynupoBaHue U pellieHHe ypaBHEHHS MaJIbIX KOJICOaHHI. ANIepHOIMIECKOe
3aTyxaHue.

21. Aurapmonuueckue konedanus. [Ipumepsl MOJENIbHBIX CUCTEM U YPABHEHUI.

[Mpumeuanue: *0TMeUEeHBI BOIIPOCHI, BXOJSIIIE B CIIMCOK BOIIPOCOB «TEOPETHIECKOT0 MHHIMYMA).

Bomnpocs! k sk3ameny (5 cemectp)

. [Mocrynate! Teopun oTHOCHTENBEHOCTH. [IpocTpancTBo MuHkoBckoro. Mureppai. *
. BeiBoj 1 ananu3 npeobpasoBanuii Jlopenua.

. IIpeo6pazoBanue ckopocTH. IIpenenbHsle caydau.

Nmnynec yactuipl. Cuna. *

. OHeprus u ['aMunbToHHaH cBOOOIHON YacCTHIIBL. *

CxanspHBIA ¥ BEKTOPHBIN TOTEHIHAIBI DJIEKTPOMArHUTHOTO TIOJIS.

. YpaBHeHue IBUKEHUS YaCTHUIIBI B AJIEKTPOMAarHUTHOM Tiose. *

. [TocTosIHHOE WITH OJTHOPOJHOE DIEKTPOMArHUTHOE IOJIe.

. JIBIXeHre B TOCTOSTHHOM OJTHOPO/IHOM DJICKTPUYECKOM MIIM MarHUTOM MoJje. *
10. [IBm>xeHre B IOCTOSIHHBIX OJHOPOIHBIX 3JEKTPUIECKOM U MATHUTOM ITOJISIX.
11. IIpeobpazosanus Jlopenna aisg nosus. *

12. uBapuaHTshI mojs. *

13. TlepBas napa ypaBHeHuit Makcsea. *

14. Bropas napa ypaBuenuit Makcpesia. *

15. IIOTHOCTE U TOTOK 3J1E€KTPOMAarHUTHOM 3HEpruu. *

16. BeiBon 3akoHa Kynona.

17. DnexTpocTaTHyecKasi SHEPTHsl CUCTEMBI 3apsIIOB.

18. JIumoIbHBIN MOMEHT.

19. 3akon buo-Cagapa-Jlamnaca. *

20. MarHuTHBIH MOMEHT.

21. DnexTpocTaTHYECKOE I0JIE IPOBOJAHUKOB U TUIIEKTPUKOB.

22. IndnekTprdecKkast HpOHUIAEMOCTh Cpembl. *

23. IlocTOsTHHBIH TOK.

24. HaMarHM4eHHOCTh TeJa 1 MarHUTHAs POHUIIAEMOCTh Cpembl. *

25. KBazucranuoHapHoe MpHOJIMKEHHUE.

26. [TpubmmKkeHre MarHUTHOM ra30IMHAMUKH.

27. DNeKTpOMarHuTHBIE BOJIHBI B BaKyyMme. *

28. DIeKTpOMarHUTHbIE BOJIHBI B TU3JIEKTPUKAX

HpI/IMC‘{aHI/ICI *OTMC‘{CHLI BOIIPOCHI, BXOAAIINE B CITMCOK BOITPOCOB «KTCOPECTUUCCKOIO MUHUMYMa».

R EYN

Bomnpocs! k sx3aMeny (6 cemectp)

1. O6macTs mpHUMEHEHU KBaHTOBOH (u3ukH. [Tepexo 0T KBaHTOBOH K KIACCHIECKOH (HU3UKeE.

2. O0BeKTHI, KOTOPBIE U3y4aeT KBaHTOBas (hu3uka. FIX XapakTepUCTUKH.

3. SIBneHus, KOTOpHIE He OOBACHSAIOTCS C IOMOIIBIO Kiaccuueckolt (usuku. SAsnenue gororddexra. PoToHHAS TEOPUS CBETA.
4. SIBneHusi, KOTOPbIE HE OOBACHSIOTCS C IOMOIIBIO Kilaccudeckoit pusnku. Dpdext KomnroHa.

. SIBneHms1, KOTOPBIE HE OOBACHIIOTCS € MOMOIIBIO KiaccHdaeckoi ¢pmsuku. Onsit dpanka-I'epra.
. Audpaxuus snexrponoB. ['unoresa nie bpoiiist. BomHoBoii naker.

. Hyanusm: BonHa — yactuna. [IpuHnun HeonpeaeaeHHOCTH.

. [leppoueckue rpaHUYHBIE YCIOBUS U1 CBOOOJHOM YaCTHUIIBL.

. IToctpoerne omnepaTopoB GH3NIECKUX BEIMIHH.

10. BonnoBas ¢ynkius. CtaTucTHUecKas TPAKTOBKA BOIHOBOH (hYHKIUH.

O 0 3 N W
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11. KoMMyTaIlMOHHBIE COOTHOLIEHUS /I OEPATOPOB (PU3UUECKUX BEJIUUUH.

12. CBo¥icTBa onepaTopoB GU3MUECKUX BEITHUUH.

13. CoGcTBeHHBIE (DYHKIIMU U COOCTBEHHbIE 3HAUEHUS ONEPaTOpOB (HU3UUECKUX BEIUYUH.

14. OnepaTopsl KOOPAMHATHI, UMITYJIbCA, YHEPTHH.

15. IpocTeiimue 3anauu KBaHTOBOI MexaHuku. YpasHeHue [lIpeaunrepa, 3aBucsiiee OT BpEMEHU.

16. IpocTeiimue 3anauu kBaHTOBOI Mexanuku. CranuoHapHoe ypaBHeHue lllpeaunrepa.

17. TIpocTeiitue 3a1a4n KBAHTOBOW MeXaHUKHU. YacTHila B MPOCTPAHCTBE, CBOOOJHOM OT CHIL.

18. IpocTeiimue 3a1auu KBaHTOBOI MeXaHUKH. HacTula B iMe ¢ OECKOHEUHO BHICOKUMU CTEHKAMU.

19. IlpocTeiimmue 3aga4un KBAHTOBOIM MexaHHUKH. YacTuIia B MpsSIMOYTOJIHHON MOTEHIIHAIBHON siMe. J{MCKPETHBIN CTIEKTP.
20. IpocTeiimue 3a1auu KBAaHTOBOM MeXaHUKY. YacTula B IPSIMOYTOJIbHON MOTEHIUAIBHOMN siMe. HenpepbIBHBIN CLIEKTP.
21. TIpocrTeiiime 3a1a4i KBaHTOBOW MEXaHUKU. [IpsSIMOYTrOJIbHBIH OTCHIHAILHBIN Oapbep.

22. OnHOMEpPHBI TapMOHUYIECKUH OCIUILISATOP.

23. JIBIKeHUE YaCTHIIBI B II0JI€ LIEHTPAJIbHBIX CUJI. 3a/1adya IBHKEHHS ABYX Tell. CBeeHne K 3a/1a4ue TPeX IMepeMEHHbIX.
24. JIBw>keHHe 4acTHILIBI B 1I0JIe HEHTPAJIbHBIX cuil. Pazjenenne nepeMeHHbIX B CPeprUUeCKIX KOOPJHHATAX.

25. JIB>KeHHE YaCTHIIbI B TI0JIe ICHTPAJIBHBIX CHJI. 3aBUCHMOCTD BOJHOBBIX (DYHKIIMH OT YIJIOB.

26. JIBr>keHHe JacTHIB! B [10JI€ LIEHTPaJbHBIX CHIL. PanuanbHOe ypaBHEHME.

27. JIBW)KEHHE YaCTHIIbI B TIOJIe ICHTPAJIBHBIX CHJI. ACUMITOTHKA PaJMalIbHON YaCTH BOJTHOBOW (DYHKITUH.

28. JIBr>keHHe YacTHIBI B [10JI€ LIEHTPaIbHBIX CUIL. J|BUJKEHUE B KYJIOHOBCKOM IIOJIE.

29. JIBWKeHHE YaCTHIIbI B TIOJIe IEHTPATIbHBIX cuil. Kitaccudukanus ypoBHeH SHEPTHil.

30. Teopus onepaTopa MOMEHTa UMITYJIbCA.

31. CpoiicTBa onepaTopa MOMEHTa UMITYJIbCA.

32. YcnoBust OAHOBPEMEHHOH NU3MEPUMOCTH (HU3UIECKUX BETUUIHH.

33. YpaBHeHHE HENPEPHIBHOCTH IS IJIOTHOCTH BEPOSITHOCTH HAX0XKJICHUS YAaCTUIIBI B 33/1aHHBIX KOOPIMHATAX.

34. IlpuGKeHHBIE METO/IbI KBAHTOBOM MeXaHUKU. Teopus Bo3MyIeHUs 0€3 BHIPOXKICHUS YPOBHEH SHEPruid.

35. IpubnmxeHHbIE METOBI KBAHTOBON MeXaHUKH. Teopusi BOSMYIICHHS TIPH HAJTMYHH BBIPOXKICHHS YPOBHEH SHEPTHUH.
36. IIpuGiukeHHbIE METO bl KBAHTOBON MEXaHUKU. BapualluoHHbIN IPUHIIKIL.

37. IpubnmkeHHbIE METO B KBAHTOBON MEeXaHUKH. MeTo/l KAaHOHHUECKHX TPeoOpa3oBaHuii.

38. Teopus npencrasnenuii. KoopaunatHoe npeacraBieHue.

39. Teopus mpeacTaBieHni. DHEPTEeTHYECKOE MPEICTABICHNE.

40. Teopus npencrabieHuil. IMIynbscHOe IpeICTaBICHHE.

41. Teopus npexacrarieHuit. CkobouHbIe 0003HaueHus Jupaka.

42. Teopus npencrasineHuil. I[lonsarue 06 yHUTapHBIX IpeoOpa3OBaHUSIX.

43. Teopus npencrasiennid. [Ipencrasnenue llpequnarepa.

44. Teopus npeacrasnenuid. [Ipeacrasnenne ['eitzendepra.

45. Teopus npencrasienui. [Ipencrasnenue [Jupaka (IlpencraBnenne B3anMonedcTBu).

46. IIpencraBnenue yucen 3anoyiHeHus. OnepaTopsl pOKICHUS, YHUUTOKEHHS, YUCIIA YaCTHUIL.

47. HaxoxJeHue SHepreTUIEeCKOro CIEKTPa FTapMOHMYECKOT0 OCHMILIATOPA B IPEACTABICHUH YUCEN 3aII0JIHEHUS.

48. HaxokxeHue BOJTHOBBIX (DYHKIMI rapMOHHYECKOTO OCHMILIATOPA B MPEACTABICHUN YHCEI 3aII0THEHHS.

49. HaxoxJeHue 3HepreTUIECKOro CIIeKTPa aHrApMOHUUECKOTO OCHUIUIITOPA B IPEACTaBICHUH YHCET 3alI0THEHHUSL.

Bormpocsr k sx3ameny (7 cemectp)
Mpenmer u 3anaun TJ] u ctatucTHyeckoi puznku™.
HyneBoe nauano TI*. YpaBHEHHS COCTOSHUS ™.
IMepBoe nauano TI*.
TemoeMKoCTH*, TEpMUYECKHE KOIPPHUIIUCHTHI.
OcHosusle T/] nponecchl U UX ypaBHEHUS ™.
CroBecHble (HOpMyIUPOBKH 2-ro Hauana T/I.*
DHTponHsA*, Mepexo]] OT IMIUPHIECKON SHTPOIHHU K aOCOIIOTHOH.
Temnepatypa*, cBA3b SMIUPUIECKON U aOCOIIOTHON TeMIepaTyp.
OcHoBHoOe ypaBHeHHe T/ 1 CIIeACTBHS U3 HETO¥.
. Beraucnenune surponun*. Teopema ['n66ca.
. Bropoe navano T/l 11t HEOOpaTUMBIX MPOLIECCOB™.
. Tperwse Hauano T/]*u cnencTBUs U3 HETO.
. Hukn Kapuo*. Teopembr Kapro*.
. Tl moTeHMaInsl IpOCTOM CUCTEMBI*.
. TJ] moTeHIanbl CUCTEM C IIEPEMEHHBIM YHCIIOM YacCTHII.
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16. MeToa KpyroBbIX IIPOLIECCOB.

17. O6mwue ycnosust TII paBHOBecHs™.

18. YcnoBus paBHOBecHS IByX(a3HOH OJTHOKOMIIOHEHTHOW CHCTEMBI.

19. YcnoBust ycToWIrBOCTH paBHOBECHS 0HOpoAHOM cucteMmsbl. [Tpunnun Jle -lllatense bpayna.
20. XuMuuecKkoe paBHOBECUE B OJJHOPOJHOMU cUCTEME.

21. PaBHOBecue rereporeHHbix cucreM. [IpaBuno ¢as ['m66ca.

22. Knaccudukanus (ha3oBbIX MepexoaoB*.

23. Vpasuenue Knaneiipona-Knaysuyca.

24. YpaBHeHus JpeHpecra.

25. OCHOBHBIE TIOCTYJIATHI KJIIACCHYECKON CTaTUCTHUKU*.

26. YpaBuenue JInyBusis*.

27. OCHOBHBIE TIOCTYJIATHl KBAHTOBOW CTaTHCTUYECKOW (U3HKH. MaTpula MI0THOCTH.

28. YpaBuenue Helimana.

29. MuKpoKaHOHHYECKOE pacrpeeneHue™.

30. TepmoguHAMHYECKUI CMBICT MTAPAMETPOB MUKPOKAHOHUYIECKOTO PACTIPEICTICHHUS.

31. Kanonuueckoe pacnpezeacHue™.

32. TepmoguHAMHYECKUI CMBICT MTAPaMEeTPOB KAHOHIMYECKOTO PacIpe/IeIeHusI.

33. Pacnpenenenue Maxkcsemia u MakcBeiuia-bonbiimaHa.

34. Teopema 0 paBHOpACIIPEACICHUH CPeJHE KHHETHUCCKOM YHEPTHH TI0 CTETICHSIM CBOOO/IBI.
35. Teopema o BupHaie.

36. Bosblioe KAHOHUYECKOE pachpeieieHue*.

37. TepmoauHaMUUECKUI CMBICI TAPaMETPOB OOJIBIION0 KAHOHUYECKOTO paclpe/iesICHHUS.

38. Tepmogunamuueckas 3xBuBaneHTHOCTS MKP u KP.

39. TepmoauHamuueckas s5kBuBaieHTHOCTS KP u BKP.

[Mpumeuanue: *oTMeUeHBI BOIIPOCHI, BXOJSIIHE B CIHCOK BOIIPOCOB «TEOPETHIECKOTO MUHUMYMa).

6.4. Kpurepuu oneHnBaHus

Kpurepun onennBanus (4 cemectp):

3aanus K IPaKTUUECKUM 3aHATHUSAM CTYAEHTHI BBIIOJIHSIOT B TEUEHHE CEMECTPa Ha IMPAKTUUECKUX 3aHATUSIX U I0Ma. 3a1aduu
CTPYIIHNPOBAHBI IT0 TEMaM IMPAKTHYECKHUX 3aHATHI. B TeueHHe ceMecTpa CTyIeHT JODKEH CaTh OTUET 10 Kaxkaoi teme. OTder mo
TeMe CUMTAeTCs CAAHHBIM BOBPEMs, €CJIU OH C/IaH B T€UEHHE MECsLA [10C/Ie U3YUeHUS TeMbl Ha IPAaKTUIeCKOM 3aHsATud. OTder
[0JIpa3yMeBacT PEelICHUE 3a1a4 U3 MPEATI0KEHHOTO CIIUCKA 3a/1ad M yMEHUE O0BIACHUTH X0 peleHus 1-2 3a1a4 u3 TeMbl.
MaxkcumanpHbIH 6art 3a cgady Beex TeM — 42 0amtoB. MakcuManbsHBIH 6ai 3a MOCeIIeHne JISKINOHHBIX 3aHATHIH — 6 6aloB, 3a
IIOCEIeHNEe IPAKTUUECKUX 3aHATUil — 3 Oara.

Kpurtepun onieHuBaHUs:

XapakTepucTHKHU oTBeTa banst

Pemeno > 80% 3anad, Tema caana BoBpeMs. 6-7
Pemeno >80% 3amau, Tema cana He BoBpeMsl. 3-5
Perreno <80% 3amau, TeMa ciana He BoBpems. 1-3
3agauu He peneHs O

Tarxoke B Te4EHHE ceMecTpa MPOBOAUTCS OJIHA KOHTPOJIbHASL paboTa Mo pasnesiaM «YpaBHEHUS JBIKEHUS» U «3aKOHBI COXPAaHCHUS.
Ha koHTpONBHON paboTe CTYIeHTY IpeiaraeTcesi peluTh 3 3a1aun. MakcUMalbHbIH 0ai 3a KOHTPOJIBHYIO paboTy — 9 Oaios.

Kpurepun onieHnBanus:

XapakTepucTHKHU oTBeTa bans

[IpaBuibHO U C MOSCHEHUAMU pEIIEHBI TPH 3a7a4u 9
Permens! Tpy 3a1a4u, HO €CTh OIIMOKH 8-7
[IpaBuiIbHO U C MOSCHEHUSMH PEILICHBI JIBE 3a/1a4u 6
Pemrens! aBe 3a1a4M, HO €CTh OIIMNOKK 5-4
[IpaBuinbHO pemieHa ojHa 3a1a4a 3

YactuuHO perieHa ojiHa 3a1ada 2-1

Taxum 00pa3zom, 3a paboTy B CEMECTPE CTYACHT MOXKET MOJTYyYUTh MaKcUMyM 60 Gauios.
OK3aMeH IPOXOAUT B MIICHMEHHO-YCTHOH (popme 1o Omneram. B Gmere 1Ba TeopeTndeckux Borpoca (0AUH U3 0a30BOTO YPOBHS,
BTOPOi — U3 IPOJBHUHYTOTO YPOBHS) U OJ{HA 3a1a4a. MaKkCHUMaNbHbIH 0ai 3a 0TBeTH 1o ounety — 40 6amos.
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Kputepuu orieHUBaHYS:

XapakTeprucTHKU 0TBeTa bamsr

OtBetui Ha 00a Borpoca OmiieTa, BOCIIPOU3BE/s COOTBETCTBYIOINE MATEMATHICCKUE BBIKIIAJIKH U JIOTHYECKHE PACCYXKCHHS, 3a1a4a
MTOJTHOCTBIO PEIICHa, CTYJICHT MPABHILHO 00OCHOBBIBACT MPHUHSATHIC pelicHHs. Bo3MOoHBI HecyiiecTBeHHbIe OmnoOku. 35-40
CTyneHT TBEpIO 3HACT MaTepual, IPAMOTHO H IT0 CYIIIECTBY H3JIaraeT ero, Ho IPH 3TOM JOITYCKAIOTCs HerpyOble OMMOKY IIpH BEIBOJIE
(OpMyII U pelIeHNH 3aJa9X WA OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BBIBOJA. 25-35

3HaeT «TEeOPETHIECKUH MUHUMYM», T.€. OTBEYaeT Ha BOIIPOC 0A30BOT0 YPOBHS M 3HAET OCHOBHBIE ITOHSATHS, COOTHOIIEHHS (6e3
BBIBOZIA), Ha3BaHHE U (PU3HYCCKHIT CMBICII BEJIMYHH I10 IPYTUM BOIpocoB omnera. 10-20

He MoxeT 0TBeTUTH Ha BONpoc 6a30Boro ypoBHs 0

Ecnu cTyneHT 3a Bpemst paboThl B ceMecTpe Habpat 55-60 6aioB, OH 0CBOOOXKIACTCS OT PELICHHS 3a1a4 Ha DK3aMeHe.

Ecnu crynent 3a Bpemst paboThI B ceMecTpe Habpan MeHee 25 6aiioB, 1Uisl HEro 9K3aMEH MPOXO/INT B Ba ATAlla.

Ha nepBoM 3Tarie CTyIeHT BbIIONHsET TecT u3 10 Bompocos. IIpomgomkutensHOCTh — 20 MuHyT. CoslepKaHue TecTa ONpeaesseTcs
CIIEIYIOUIMM 00pa3oM:

Ne i/t KonTponupyemsie pasaensl Kosi-Bo BOIIPOCOB TIOPOTOBOTO YPOBHSI
1 YpaBHeHus ABHKEHUS 6

2 3akoHBI coxpaneus 3

3 Konebanwus 1

Kpurepuu oneHUBaHMs: KaXAbIH IpaBUIbHBIN 0TBET — 3 Oanna. MakcumanbHoe KonudecTBo 6aimioB — 30. UroOb! TecT ObLI 3auTeH,
CTYZIEHT IOJDKEH JaTh MMPaBWIIbHEIE OTBETHI IO KpaiftHel Mepe Ha 6 Bompocos u3 10.

Wrorosslii 6amn paccunteiBaetes mo popmysne S=S1+S2, rae S1, — 6amisl, B TeUeHHE ceMecTpa, S2 — OauIbl, MOJyYeHHBIC Ha
9K3aMeHe, S — UTOTOBBIN OAJT.

Kpurepun orieHHBaHNS 3K3aMeHa:

[0-50] 6amtoB — HeynoBeTBOpUTEIBHO; [51-70] — ynoBnerBopurensHo; [ 71— 90] — xoporo; [91-100] — oTaudHO.

Kpurepun onennBanus (5 cemectp):

Texymmid KOHTPOJIb TEOPETHYECKUX 3HAHUH U TIPAKTHYECKUX HABBIKOB IIPOU3BOIUTCS HA MPAKTHYECKHUX 3aHATHIX B BUIE
KOHTPOJILHOW PabOTHI, a TAKKEe B BU/IE OTYETOB 10 TEMaM NPAKTUIECKHUX 3aHATHI, KOTOPBIE CaeT CTYCHT B TeueHue cemectpa. Otuer
0JIpa3yMeBaeT CaMOCTOATENIFHOE PelIeHHE 3a1a4 1Mo qucuuruinie. KoHTposibHast paboTta MpoBOIUTCS HA PAKTHUECKOM 3aHITHU B
TedeHne 45 MUHYT, TI0 HECKOJIBKAM TeMaM NPaKTHIeCKUX 3aHAThi. Ha KOHTpoIbHOW paboTe CTyAeHTY NpeiaraeTcsl pelinTh ABe-TPH
MPOCTHIX 33/1a4H 10 MPeAbITyIIM TeMaM. HoMep BapraHTa KOHTPOJIBHBIX 33JJaHUi Ha3HAYAeTCsl IPENo/aBaTesIeM.

ATTecTallMOHHAs OIICHKA CTaBUTCS HA OCHOBE OaJIIbHO-PEUTHHIOBOI CHCTEMBI:

1. IMocemenwue nexiuu: 0.5 6ayta, B cymme /10 8 6GaJlios;

2. Koncnexr nexiuu: 1 6ami, B cymme 1o 16 6amios;

3. IMocemenue npakTuyeckoro 3ausrus: 0.5 6anna, B cymme 10 4 06aios;

4. CaMocTOATEIIFHOE BBITIOJIHEHUE JOMAIHETo 3aaanHus: 1-3 6anna, B cymme 1o 31 Gamna;

5. Petienue 3a1a4 KOHTPOJIBHOM paboThl: 1-3 Gamia, B cymme 10 9 6asuioB 3a ceMecTp;

6. M3ydeHue IeKIMOHHOr0 MaTepuaia: 2-8 6ayuioB 3a rinay (paszein) B 3aBUCUMOCTH OT 00bEMa 1 CII0KHOCTH, B CyMMe 710 32 0aioB.

CymMa 0aJlsIoB COOTBETCTBYET CICIYIOIIMM OLICHKAM H YPOBHSIM OCBOCHHS IIPOBEPSEMBIX KOMIICTCHIIHIA:
0-39 — HeyIOBIIETBOPUTENBHO (HEIOCTATOYHBIN YPOBEHB),

40-59 — ynosnerBoputensHO (0a30BbIil YPOBEHB),

60-79 — xopotio (cpeaHui ypOBEHb),

80-100 — oTnu4HO (BBICOKHI YPOBEHD).

Kpurepuu orieHuBaHUsS KOHTPOIBLHOH pabOTHI:

1. I[IpaBuIIbHO U € TIOSICHEHUSIMH PELeHbI Bee 3a/1aun — 3 Oasuia (BBICOKUI ypOBEHb KOMIIETEHIIHI),

2. 3ajauu penieHsl ¢ HeOOIBIIUMH OInOKaMu — 2 6ania (CpeAHUH YpOBEHb KOMIIETEHIINI),

3. Pemrena nosoBUHA 3a71a4 WM 334yl peLIeHbl HAOJIOBUHY — | 6asut (6a30BbIi ypOBEHb KOMIIETEHIIHI),
4. Pemrenwuii Het — 0 6ayu10B (HEIOCTATOYHBINA YPOBEHb KOMIICTCHIIUH ).

Kpurepun onieHuBaHus OTBETa HA DK3aMEHE:
1. OtBerun Ha 06a Bopoca 6ui1eTa, BOCIPOU3BEsS COOTBETCTBYIOLINE MaTEMAaTUUECKHIE BBIKIAIKH U JTOTUUECKUE
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paccyXICHUsI, peIIMJI 33/1a4y MOJTHOCTHIO, MOXKET MOSICHUTH PEIICHHE; BO3MOXHBI HECYIIIECTBEHHbIE OMHOKH — 25-32 Oata (BBICOKHI
YPOBEHb KOMIETEHIINH ).

2. TBépmo 3HAET MaTepHall, FPAMOTHO ¥ IO CYIIECTBY U3JIAraeT ero, HO MPH 3TOM JIOMYCKAIOTCS HErpyOble OMIMOKH WITH MPOOeIb Mpu
BBIBOZIC (hOpMYIT U peleHnH 3aaaun — 15-24 Gamna (cpeHuid ypoBeHb KOMIICTCHIIUN).

3. 3HaeT «TeOpEeTHICCKU MUHIMYM», T.€. OTBEYaeT Ha BOMPOC 0a30BOTO YPOBHS U 3HAET OCHOBHBIC MOHSATHS, COOTHOMICHUs (Oe3
BBIBO/IA), HA3BaHHE U (PU3MYECKUNA CMBICT BETMUUH — 5-14 6ayutoB (6a30BbIH YpOBEHb KOMITETCHIIUH ).

4. He MOKeT OTBETUTH Ha OOJIBIIMHCTBO BOMPOCOB 0a30Boro ypoBHs — 0-4 Gasuia (He0CTaTOUYHBIH YPOBEHb KOMIIETCHIIH ).

BOHpOCLI «TEOPCTUICCKOI0O MUHUMYMa» HUCIIOJIb3YIOTCA Ha CAa4C WK IIEpecaade dK3aMeHa, €CJIU CTYACHT HE NPECTCHAYCT Ha OLICHKY
BBIIIC, YEM «YOOBJICTBOPUTCIBHO.

Kpurepun oneHuBanus (6 cemectp):

TekyIuii KOHTPOJIb TEOPETUUSCKUX 3HAHUM M MPAKTHISCKUX HABBIKOB MPOU3BOJIMTCS HA MPAKTHYSCKUX 3aHATHSAX B BUJIC
KOHTPOJIBHBIX paboT, a TaKXKe B BUJIC pabOYUX TETpajeh Mo TeMaM NMPAKTUYECKUX 3aHATHH, KOTOPBIC CIACT CTYIICHT B TCUCHUE
cemectpa. Homep BapraHTa BBIMOJHEHHST KOHTPOJIBHBIX 3aJaHNil HA3HAYACTCS MTPETOIaBaTelIeM.

CTyJIeHT JIOIyCcKaeTcs K cjaue 9K3aMeHa B KOHIIE CEMECTpa MPH yCIENTHOM BBIIOJIHEHUH MPAKTHYECKUX 3aaHui. JK3aMeHAIlMOHHAS
OIICHKA CTABUTCS HA OCHOBAHUH MUCHMEHHOTO U YCTHOT'O OTBETOB IT0 K3aMEHAIIMOHHOMY OWIIeTy. DK3aMEeHAIMOHHBIN OUITeT
COJICPKHT JIBa TEOPETHUYECKHUX BOIpoca U 3aady. CTyJIeHThI, KOTOPhIC YCIEIIHO OTYUTAIUCH B TCUCHHE CEMECTPa O PEIICHHBIX
3aj1avax 1Mo TeMaM MPAKTHUECKHUX 3aHATHI U3 MPEUIOKESHHOTO CITUCKA 3314 B METOANYECKHUX YKa3aHHUAX K KYPCY, OCBOOOXKAAIOTCS OT
3-ro Bompoca B OwiieTe (T.€. pelicHUs 3a1a4H).

Ha sK3aMeHe CTYICHT MOIy4aeT OICHKY «YIOBICTBOPUTEIHHO» B CIIydae YCIEIIHOM CIauu «TeOPETUUECKOTO MUHIMYMay, KOTOPBIi
BKJIFOYACT: 3HAHUE OCHOBHBIX TIOHSATHI, HA3BaHUE U (PM3MUYCCKHI CMBICI BEJIMUNH, BUJ OCHOBHBIX PACIPE/ICICHUI U COOTHOIICHU
(Ge3 BBIBOIA), OIIpEIEISIEMbIX BOIIPOCOM OuMIIeTa.

OleHKa «XOPOIIO» — CTYACHT TBEPIO 3HAET YUeOHO-TIPOrPAaMMHBIH MaTepHal, TPAMOTHO U 10 CYIIECTBY M3JIaraeT €ro, HO IPH 3TOM
JIOTYCKAIOTCS HErpyObIe OMIMOKH TPH BBIBOJIC (POPMYJI MITH OTCYTCTBHE HEKOTOPBIX JIEMEHTOB BBIBO/IA.

OleHKa «OTIUYHO» — CTYACHT JIOJDKEH MPOAEMOHCTPUPOBATh OTIMYHOE 3HAHHE MaTepHraa, Kak JICKIIMOHHBIX 3aHATHIA, TaK U TEM,
BBIHOCHMBIX Ha CAMOCTOSITEIbHOE 00yUIeHHe, OTBETHB Ha 00a Bopoca OuieTa, BOCTIPOU3BE/Isl COOTBETCTBYIOIIME MATEMATUIECKHE
BBIKJIAZIKH U JIOTHUECKUE PACCYIKACHHS; 3a/1aua TOJDKHO OBITh MOJHOCTBIO PEIICHA, CTYJICHT MPaBHILHO 00OCHOBBIBAET MPUHSITHIC
PpEIICHUsL.

Kpurepuu onienusanus (7 ceMecTp):
Texyumit KOHTPOJIb TEOPETHIECKUX 3HAHUH M IIPAKTHYECKUX HABBIKOB MIPOU3BOIUTCS HA MPAKTUYECKUX 3aHATHSX B BHIIE
KOHTpOJ’leOﬁ pa6OTbl, a TaKK€ B BUJIC OTYETOB IO TEMaM MMPAKTUYCCKUX 3aHﬂTMﬁ, KOTOPBIC CTYACHT CAACT B TCUCHUEC CEMECTpaA.

1. [ToceuieHue JIEKIUOHHBIX 3aHATHH. MaKCUMaIbHBII PEUTHHIOBBIH 0a/T=6.

2. IIpaktuyeckue 3agaHus

2.1 Ioceuienne NpakTUUECKUX 3aHATUH. MakcUMabHbINA PEHTHHTOBBIH Oamn=3.

2.2 Cpaua 3amad o Teme «I[lepBoe Hauano TepMoanHaMUKH. TerIoeMKOCT». MaKkCUMaNbHbIN peRTHHTOBBIN Oam=7.

2.3 Cpauva 3azau o TeMe «BTopoe Havano TepMOIUHAMUKU. Beraucnenue suTponuu». MakcuManbHbIi peHTHHIOBBIN Oain=7.
2.4 Cnaua 3a1a4 1o teMe «MeTobl TEpMOTUHAMUKNY. MaKCUMalIbHbIN PEHTHHIOBBIH 0amT=7.

2.5 Cnaua 3ana4 o teme «PaBHOBecHe U yCTOWYHMBOCTh TEPMOAMHAMUYECKUX cucTeM. Da3oBble nepexoabl». MakcuManbHbINA

peUTHHTOBBIN OamT=7.

2.6 Cnaua 3ana4 o teme «O0II1ue METOAbl PABHOBECHOM CTATUCTHYECKOI MEXaHUKH». MaKCUMabHbIH PEUTHHIOBBIN 0an=7.
2.7 Cnaua 3ama4 o teme «PaBHOBecHbIe aHcamOnn. KaHoHnueckue pacnpeaeacHus». MakcuMalbHbIH peHTHHIOBBIH Oaii=7.

3. Konrtpossnas pabota no reme «Hauana u MeTop TepMOUMHAMUKIY. MaKCUMaNbHBIH PeHTUHIOBBIN 6a/mi=9.

HUroro: 60 6amos

OTueT 1o 3a7a4aM MMopa3yMeBaeT pelIeHre 3a1a4 U3 MPeJI0KEHHOT0 CIMCKa 33/1a4 K AUCIUIUIHHE H YMEHUE OOBSCHUTD X0
petenus 1-2 3aa4 U3 TEMBI.

CTyAeHT noityJaer:

7—6 GannoB B TOM ciy4dae, eciu perieHo >80% 3a1a4, cTyeHT 00BsICHSET PEeLICHUE 3a/1a4, TeMa CJJaHa BOBPEMS;

5-3 Gamnos, eciu pemieno >80% 3axad, CTYAEHT 0OBSCHACT pellleHHe 33/1a4, TeMa CJaHa He BOBPEMS;

3-1 6am, ecnu pereno <80% 3aay, CTyIeHT OOBSICHSET PELICHUE 3a/1a4, TeMa ClIlaHa HE BOBPEMSI.

Ha xoHTposbHOI paboTe CTyIeHTY MpeyiaraeTcs peuiuTh TpH 3aaui. KoHTposibHas paboTa, BEITOJHEHHAS CTYCHTOM,
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OILIGHUBAETCS 10 9-TU OaNbHOMU IIKaJe, PyKOBOJICTBYSCH P 3TOM CIIEIYIOUINMU KPUTEPUSIMH:
CTyneHT noiydJaer:

9 6aiIoB, eCiIH MPABUIBHO U C MOSICHEHUSIMU PELICHBI TPH 33124 U,

8-7 6autoB, eItk pelIeHbI TPH 33a4H, HO €CTh OLIMOKHY,

6 6aJIoB, eCJIH TPABUIILHO U C MOSCHEHUSMH PELICHBI JIBE 33/1a4H;

5—-4 Gana, eciu peleHsl J1Be 33/1a41, HO €CTh OIINOKH;

3 Gasuta, ecliu pelieHa oJiHa 3a/1aya;

2—1 GaJu1, eclTi YaCTHYHO PEIICHA OJHA 33]1a4a.

Ecnu cryneHt 3a Bpems paboThl B cemecTpe Habpas 55—60 0annoB, OH OCBOOOXKIAETCS OT PEIICHHS 3aa4H Ha SK3aMeHeE.

Ecnu cTyneHT 3a BpeMs paboThI B ceMecTpe Habpan MeHee 25 6aiioB, Ui Hero S5K3aMeH IIPOXOINT B 1Ba dTara. Ha mepBom stare
CTYJCHT BBINIOJIHSET TecT U3 10 BonpocoB. Kax/iplii paBUIIBbHBIN OTBET olleHHBaeTCs B 3 O6asuia. YToOsl TeCT ObLI 3a4YTEH, CTYICHT
JIOJDKEH JIaTh PaBUIIBHEIC OTBETHI 110 KpaiiHeil Mepe Ha 6 BonpocoB u3 10. Ha BTopoM 3Tare cTyeHT OTBeYaeT Ha BOIIPOCHI
9K3aMEHaLMOHHOTO Ouera.

DK3aMEHAIMOHHBII OUIIET COJCPXKUT ABA TEOPETHUESCKHUX BOIPOCA M 3a]ady.

3a OTBEeT 10 YK3aMEHALMOHHOMY OMJIETY CTYAEHT MOTydaeT:

40-35 6ayuIoB, eCiM OH IEMOHCTPHPYET OTIIMYHOE 3HAHHUE MaTepHaa, Kak JICKIIHOHHBIX 3aHATHH, TaK M TeM, BBIHOCHMBIX Ha
CaMOCTOSATEIbHOE 00ydYeHHe, OTBETHII Ha 00a BOIpoca OuiieTa, BOCIPOU3BEAS COOTBETCTBYIONIHE MATEMATHICCKUE BBIKIIAKH U
JIOTHYECKHE PAcCyXIICHHUS, 3a/1aua IIOJTHOCTIO PellieHa, CTYICHT MIPaBIIBHO 00OOCHOBEBIBAET PELICHHE.

35-25 6anoB, eciy CTyJEHT TBEPAO 3HAET yueOHO-IIPOrPaMMHBIH MaTepHal, IPaMOTHO U IO CYLIECTBY U3JIaraeT €ro, Ho IpH 3TOM
JOIYCKaIOTCS HerpyOble OMMOKH IPH BBIBOJE (OPMYIT U PELISHUH 321291 WIN OTCYTCTBYIOT HEKOTOPHIX 3JIEMEHTOB BBIBOJIA.
25-10 GaIoB, €ClM 3HACT «TCOPETUUCCKUH MUHUMYMY, T.€. OTBEYaeT Ha 0a30BBIi BOIIPOC M 3HACT OCHOBHBIC OHSATHS, COOTHOIICHUS
(6e3 BeIBOIIa), HA3BAaHUE W CMBICT (PU3NUECKHUX BEIMYUH IO IPYTHM BOIpOCaM OuIeTa.

ABTOMaTHYeCKas! OLIEHKA "yIOBIETBOPUTEIBLHO" BRICTaBIAETCA 3a 51-60 Oainos (0a/uisl TeKylLIel aTTeCTAIUN).

Hrorosas orenka "oTinuHo" BeicTaBisercs 3a 91-100 6ayios;
TOTOBas OLICHKA "XOPOIIO" BBHICTABIISIETCS - JUIOB,
Hrorosas orenka "xoporro" BeicTaBisiercs 3a 71-90 6amos;
Wrorosas onenka "ynoBieTBOpUTENIbHO" BhICTaBIsieTcs 3a 51-70 Gaos;
TOTOBAs OLICHKA "HEYIOBICTBOPUTEIILHO" BBICTABIISCTCS - JIOB.
Urorosas oreHka "HEeyIOBIETBOPUTEIHHO" apmsieTcst 3a 0-50 6ammo

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi Jintepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc

JI1.1 |Jlanpay JI. [. Kpatkuii kypc obuieit ¢pusuku. Mexanuka u MonekyisipHas ¢pusuka: [Mocksa : Hayka, OBC
MoHoOTpadus 1969
(https://biblioclub.ru/index.php?page=book&id=474071)

JI1.2 |Pymep 1O. b., PeiBkun | Tepmonunamuka, cTaTUcTHUECKas (pu3MKa U KMHETUKA: ydeOHOe Mocksa : Hayxka, OBC

M. 1I. nocobue 1977

(https://biblioclub.ru/index.php?page=book&id=482845)

JI1.3 |Tepneuknii 4. IT. Craructnueckas pusuka: yueOHoe mocodue Mockaa : Beicmas 9BC
(https://biblioclub.ru/index.php?page=book&id=482849) mkona, 1973

JI1.4 |bazapos U. I1. TepmoanHaMuka: y9eOHHUK JJIsi CTYJEHTOB By3a Mocksa: Beiciias

mkosa, 1983

JI1.5 |bareirun B. B., COopHHUK 33134 10 AMEKTpOAUHAMHUKE: ydeOHoe mocobue st By30B |Mocksa :
Tonteirun U. H., duzmarruz, 1962
Bpenos M. M.

JI1.6 |JTannay JI. A., JIudwmun [Teopernueckas gusuka. T. 1 : Mexanuka: B 10 Tomax : yueOHoe Mockasa : Hayka,
E.M. rocobue i1 GU3NUECKUX CIIeUaIbHOCTEH YHUBEPCUTETOB 1988

JI1.7 |Tamuuxwuit B. M., 3aaum 1Mo KBaHTOBOI MexaHUKe: yueOHoe nocodue aist pusznueckux [Mocksa : Hayka,
Kapuakos b. M., Koran |cnenmansHocTel By30B 1981
B. U.

© ®I'BOY BO «Henl'V»




B

MHMNHOBPHAYKU POCCUN
denepanbHOE roCy1apCTBEHHOE OI0JDKETHOE 00pa30BaTeNbHOE
y4pexKAEHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapctseHubiil yausepcuret» (PI'bOY BO «Henl'Vy»)
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ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI1.8 |Jlanpmay JI. I., Axuesep (Kypc obmieit pusuku. MexaHuka 1 MoseKyspHas (pU3UKa: Kypc Mocksa : MI'Y, OBC
A. ., Jlupuma K. M. |nexuwmit 1962
(https://biblioclub.ru/index.php?page=book&id=494677)
JI1.9 |daBbigoB A. C. KBaHTOBast MexaHMKa: MOHOTpadus Mocksa : Hayka, OBC
(https://biblioclub.ru/index.php?page=book&id=499379) 1973
JI1.10 |JTanpay JI. [., JTudumn [ Teopernueckas ¢pusuka. Tom 3. KBantoBas MmexaHuka Mockaa : 9BC
E. M., Iluraesckuit JL.IT.|(HepensTuBUCTCKas Teopus): yueOHOE ocodue Wznarensckas
(https://znanium.com/catalog/document?id=369173) ¢dupma "duznko-
MaTeMaTH4ecKas
nureparypa" (OU
3MATIJIUT), 2016
JI1.11 |JTanpay JI. ., JTudumn [ Teopernueckas ¢puzuka. Tom 2. Teopus noist: yueOHoe nocodue Mockaa : 3BC
E. M., Iuraesckwuii JL.IT.|(https://znanium.com/catalog/document?id=369175) Wznatenbckas
¢dupma "duznko-
MaTeMaTH4YecKast
mureparypa” (OU
3MATIJINT), 2018
JI1.12 |JTanpay JI. [., JTudumn | Teopetnueckas ¢pusuka. Tom 1. Mexanuka: yueOHOe HocoOHe Mockaa : 9BC
E. M., TTuraesckuii JLIT. | (https://znanium.com/catalog/document?id=369177) W3naresbckas
¢dupma "duzuko-
MaTeMaTH4IecKast
nureparypa” (OU
3MATIJINUT), 2018
JI1.13 |baterun B. B., COopHUK 33724 TI0 IEKTPOAMHAMUKE U CTIEIHATBHON TEOPHH Camnkr- [Terepoypr | 3BC
Tonteirun Y. H. OTHOCUTEJIbHOCTH : Jlanp, 2022
(https://e.lanbook.com/book/210440)
7.1.2. JlonoaHuTeIbHAS TUTEPATYPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI2.1 |CokomoB A. A. BBe/ieHrEe B KBAHTOBYIO MEXaHHUKY: MOHOTpadus Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=257427) @usmarrus, 1958
J12.2 3agauy 0 TEPMOAMHAMUKE U CTATUCTHUECKOM (U3MKe: HayqHast Mocksa : Mup, OBC
JUTeparypa 1974
(https://biblioclub.ru/index.php?page=book&id=482853)
JI2.3 |Onbxosckuit U. . Kypc Teopernueckoit MexaHUKH Ui GU3UKOB: yueOHUK 1t By30B | Mocksa:
W3 maTenscTBO
MI'Y, 1978
JI2.4 |Tepneuxwmit 1. I1., DJIeKTpoAMHAMUKA: yueOHOe TTocobue Mocksa : Beicmas 9BC
Pri6akos IO. I1. (https://biblioclub.ru/index.php?page=book&id=492478) ikona, 1980
JI2.5 |bnoxunues /1. U. OCHOBBI KBAaHTOBOW MEXaHUKHU: yueOHOe mocodue Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=495577) 1976
JI2.6 |CuByxuH /1. B. OO6wmuii kypc ¢pu3uku: yaedHoe nocodue Mockaa : OBC
(https://biblioclub.ru/index.php?page=book&id=82995) ®usmariut, 2006
JI2.7 |Bpenos M. M., Knaccudeckast 3J1eKTpoArHAMUKA Camnkr- Ilerepbypr | OBC
Pymsiares B. B, (https://e.lanbook.com/book/210194) : Jlans, 2022
Tonterun 1. H.
JI2.8 |AncensMm A. 1. OCHOBBI CTaTHCTUYECKOW (PU3UKH U TEPMOJMHAMHKH Cankr- [TerepOypr 9BC
(https://e.lanbook.com/book/210215) : Jlanb, 2022
7.1.3. Metoauueckue pa3padoTku
ABTOpBI, COCTaBUTENN | 3arnaBue WznarensctBo, ron| Pecypc
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ABTOPBI, COCTaBUTEIHN 3arnaBue W3narensctBo, ron| Pecypce
JI3.1 |3apesuna A. C., Jlanma |Pacnpenenenus ['m606ca, Makcsesuia, bonpiimana: meronnueckue  |YensOuHCk :
A.B. YKa3aHHS YenstOuHCKHi
roCyJapCTBEHHBIN

yauBepcutet, 2009

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIUOHHOM ceTd "UHTepHeT"

D1 |Jlanb [DnekTpoHHBI pecypc] : anekTpoHHO-0uOMoTeuHas cuctema (OBC) / uznarenscrBo Jlans. — URL:
http://e.lanbook.com/

02 |VHuBepcuterckas OubauoTexa oHIalH [DIeKTPOHHBIN pecypce] : aIeKTpoHHO-0ubamoTedHas cuctema (O5C) / OO0
Jupexrmenua [Tabmummnr. — URL: http://biblioclub.ru/

93 |IOpaiiT [DneKkTpoHHbII pecypc] : anekTpoHHO-0uOmoTeuHas cuctema (OBC) / uznarenscrBo FOpaiit. — URL:
https://biblio-online.ru

34 |Znanium.com [DJeKTpoHHbIH pecypc] : 371eKTpoHHO-0ubmnoTeunas cucrema (ObC) / HayuHo-u31aTenbCKUil IIEHTP
HNH®PA-M. — URL.: http://znanium.com/

35 |eLIBRARY.RU [DnexrponHslil pecypce] : anekTpoHHas 6ubinuortexa / Hayd. snextpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 IlepeyeHb HHGOPMALMOHHBIX TeXHOJIOTHii

7.3.1 [IporpaMmmHoOe oGecnieueHue

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DrexkTpoHHbIi KaTanor HayuyHoi OubmroTekn Yenl'Y [DnekTponHsId pecypce] : 6a3a qanubix / Yenso. roc. yH-T. — URL:
http://library.csu.ru/ru/ - Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : s»ypHaibt
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri1. — Pesxum qoCTyIa: TONBKO U3 CETH YHHBEPCHTETA. —
TekcT : 2eKTPOHHBIN.

3. Web of Science : mynaprraucunmmaapHas pedepariBHas 6a3a naHHbIX / Kommanus Thomson Reuters. — Pexxum nocryma: st
3apeructpup. noib3opareneit Uenl'VY. — TekcT : 31eKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurn. — Pexum qoctymna: st
3apeructpup. nonb3oareneil YenlV. — TeKCT : 37IeKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 53. anri. — PesxxuM ocTyIma: Uist 3apeTucTpup. mojb3oBareneit Yenl'y. —
TekcT : 2eKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCITUIIJIMHBI (MOAY JIS)

Jns peanu3anuy AUCLUILUIMHB] UCIIOIB3YIOTCS yueOHbIE ayAUTOPUY U1 IPOBEACHHS 3aHATHH JIEKLIMOHHOI'O THIIA, CEMUHAPCKOIO
TUNA, TPYIIOBBIX U UHIUBUAYaJIbHBIX KOHCYIbTALUH, TEKYILEr0 KOHTPOJIS U NPOMEKYTOYHOM aTTeCTalluy, a TAKKE MOMEIIEHUS Ui
CaMOCTOSATEIEHOH pabOTHI.

VY4eOHble ayAUTOPUH YKOMILIEKTOBaHBI CIIEIMATM3UPOBAHHON MEOEIbIO M TEXHHUECKUMHU CPEICTBAMU O0YYEHUS - MYJIbTUMEIHMHHBIM
000pynoBaHHEM (3KpaH, HOYTOYK, MPOEKTOP, KOJIOHKH).

Jlnist mpoBeicHUs 3aHATH JICKIIMOHHOTO THUIA NPEJIaratoTcs Habophl AEMOHCTPAIIMOHHOTO 000PYIOBaHUS U y4eOHO- HATJISIHBIX
rocoOuii (MynbTUMEIUIHbBIE TPE3EHTALUN).

Ucnone3ytorest ayauropust Ne205 - yuranbheiid 3a51 Ne3 (yueOHbIi koprye Nel) u aynutopus Ne206 - 3eKTpOHHBIN YUTATIBHBIN 32
(crienanu3upoBaHHbIil MeaualeHTp) (yueOHbIi kopyc Nel) 11st caMOCTOSTEbHOM paboThI CTYIEHTa, OCHAIIICHHBIE IEPCOHATBHBIMU
KOMITbIOTEPaMH, MYJIbTUMEIMIHHON anmnapatypoil. B ayautopusax obecrniedeH JOCTYN K pa3JIMuHON CIIPaBOYHOM JIUTEpaType,
SHIMKIIONEAUAM, OHONIUOrpa)uuecKuM 1 TIOJTHOTEKCTOBBIM 0a3aM JaHHbBIX, HH(QOpMaIIMOHHBIM pecypcaMm «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUSA JJI OBYYAIOIIIUXCSA 11O OCBOEHUTIO JUCIHHUTIIMHBI (MO/Y JIS)

OcBoeHue CoACpIKaAHUA y‘IC6HOI\/’I JUCITUTIIIMHBI <<TCOpeTI/I‘{€CKaH (1)1/131/11(3» OCYHICCTBJIACTCA HA JICKIUAX, MPAKTUICCKUX 3aHATUAX U B
mponecce CaMOCTOSITeNIbHOU yII€6H0ﬁ JACATCIIBHOCTU CTYA€HTOB.
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JleknMOHHBIE 3aHATHS 00ECIEUNBAIOT TEOPETUUECKOE U3yUEeHHE TUCIUILTHHBI. OCHOBHBIME METOaMH O0YUCHUS SBIISIOTCS
HH(OPMALMOHHO-00BCHUTENBHBIH 1 IPOOIeMHBIH. Ha JeKiusax u3naraercs OCHOBHOE COJCPIKAHHE TEM IIPOTPAMMBI, IIPOBOJUTCS
aHaJIN3 OCHOBHBIX MOHSITHUI U PaCCMaTPUBAIOTCS TIPHUMEPHI.

JIeKIMOHHBIN MaTepHA SIBISCTCS BAKHBIM, HO HE CMHCTBEHHBIM [UIsl yCBOCHUSI y4eOHO# aucuuminael. Ero o0s3arensHO
HEOOXOUMO JIOTIOJTHUTh MATEPHAIOM OCHOBHOU M JIOTIOJHUTEIBHON JIUTEPATYPHI 10 TEME.

IpakTHYeCKHe 3aHATHSI CITYXKAT IS 3aKPEIUICHHS TEOPETUISCKUX OCHOB, U3JIaraeMbIX B JICKIHAX. Ha MpakTHYECKUX 3aHATHIX
o0y4JaeMble OBJIaJCBAIOT OCHOBHBIMHI METO/IaMH U [IPHEMaMH PeIleHus 3a1a4. [Iisi IPOBEICHHS TEKYILIETO U IPOMEKYTOIHOTO
KOHTPOJISI MPOBOJUTHCS KOHTPOJIbHAS Pad0Ta M 3aIlUThI 33/1a4 10 KaXI0H TeMe MPaKTUUSCKUX 3aHATHIA. 3aluTa 3a1a4 TO TeMe
MOZIpa3yMeBaeT PeIICHHE 3a1a4 U3 IPESUI0KEHHOT0 CIIUCKA 33/1a4 1 YMEHHE 00BSICHUTH X0 peurerns 1-2 3agaq u3 Temsl. Cucrema
KOHTPOJIbHBIX MEPONPUSITHI JTOJDKHA 00eCTIeYnBaTh OOBEKTUBHYIO OIICHKY 3HAHHUIT U HABBIKOB CTYJICHTOB, CIIOCOOCTBOBATH
MOBBIIIEHHUIO APGEKTUBHOCTH BCEX BUJIOB YUCOHBIX 3aHATHH, BKJIOYAs U CAMOCTOSTENILHYIO paboTy.

Ba)XHBIM MOMEHTOM MPH U3YYCHUH OO0 TUCUHUIUINHEI SBJISAETCS OPTaHU3aLMsI CAMOCTOATEIbHON paboThl. [Ipu ocBoeHUH
Marepuala He CIeAyeT CTPEMUTHCS K MEXaHHYECKOMY 3allOMUHAHUIO IPHBEICHHBIX ONPEACICHHUI, (HOPMYIHPOBOK U MMOJOKECHHH,
eciu TpeboBaHus K BaM mpsMo He yKa3bIBaroOT Ha 3T0. BrionHe 3 heKTHBHOI MOXKET OKa3aThCsl MOMBITKA MMOHATH CYTh SBJICHHUS,
BBIPabOTATh CBOC OTHOLICHUE K HEMY, OIHUPAsCh Ha MATEPHUAI, COJACPXKAIIUICI B PEKOMEHIOBaHHO# uteparype. Taroke
PEKOMEHIYeTCsl pABHOMEPHO PACIIPECIISITE HArpy3Ky CaMOCTOSATEIBHOIO 00YUCHHUS B TSUCHHE CEMECTpa.

B ciyuae npuMeHeHus pu 00y4eHUN AUCIMILIHHBI JJIEKTPOHHOTO 00y4YeHHUs, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTUI
00IIeHHe 00YJarOIIUXCS U MPEToIaBaTesl OCYIIECTBISICTCS B PEXKUME PeabHOTO BpeMeHH (OHIaiH-JIeKIuK (BeOUHAPHI), YaThI,
BHUJIC0-KOH(EPEHIINH U JIP.) UIIK OTIOKEHHOTO BpeMeHH (cucTeMa TucTaHiinoHnoro ooyuenus Moodle, MS Office365, dopymsr,
SJIEKTPOHHAS [TOYTa U JIp. ).

[Tpu 00y4eHNN MHBAIUIOB U JIUI C OTPAHUYEHHBIMHI BO3MOXKHOCTSMH 3/I0POBbS DJICKTPOHHOE 00y4YEeHHUE, TUCTAaHIIMOHHBIC
o0pa3oBaTeIbHBIE TEXHOJIOTHHU NIPEIYCMaTPUBAIOT BO3MOKHOCTE NpHeMa-Tiepeaadn HHPOPMAINH B JOCTYITHBIX Ul HUX (opMax.

Peanu3zanust JUCIUILTUHBI ¢ IPUMEHEHUEM DIIEKTPOHHOTO 00y4YeHHS, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONIOTHI (1anee — D0,
JOT) ocymecTBisieTcst Ha OCHOBaHUU «I10JI0XKEHHS O pea3ali OCHOBHBIX U JOIOIHUTENIBHBIX 00Pa30BaTENbHBIX IIPOrPaMM €
HIpIMEHCHUEM JIIEKTPOHHOTO 00yYeHNMS U TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONIOTHIT B (peiepabHOM TOCyIapCTBEHHOM
010/PKETHOM 00pa30BaTEeIbHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «UenssOMHCKUM rocyJapcTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 TopsIKe 3aUeTa 00yJarOMUMUCS TT0 OCHOBHBIM IIPO(eCCHOHANBHBIM 00pa30BaTeIbHBIM IPOTPaMMaM BBICIIIETO 00pa30BaHHUS B
OI'BOY BO «Yenl V» pe3ynabTaToB OCBOCHHS B OpraHU3aIHX, OCYIIECTBIAIOIINX 00Pa30BaTe/IbHYIO JeATeIbHOCTD, YIEOHBIX
IIPEAMETOB, KypCOB, TUCLHUIIIUH (MOAYJIEN), IPAKTUK, JOIOIHUTEIbHBIX 00Pa30BaTENbHBIX IPOrPaMM» HOCPEACTBOM AIEKTPOHHOI
nndopmarronHo-oopaszoBarensHoii cpeasl PI'BOY BO «Henl V». B nckimountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanmsanuu 00pa3oBaTenbHOH AestensHOCTH ¢ mpuMererneM D0, JJOT MoryT npUMeHSATh KOMITOHEHTHI, He BXOJSAIINE B IIEPEUCHb
AJIEKTPOHHOM HHPOPMAITMOHHO- 00pa30BaTEIILHON CPEIBI.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIOIIIUMHUCSH C HUHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSIMMU 31I0POBbSA

OcBoeHUE TUCHUILIMHBI HHBAJHIAMH U JIMIIAMHU C OTPAaHUYSHHBIMH BO3MOXKHOCTSIMU 30POBBsSI OCYILIECTBIIETCS C UCIIOIH30BAaHUEM
CHENMANBHBIX TEXHHYECKHMX CPEICTB M  acCHCTUBHBIX HH(OPMAIIMOHHBIX TEXHOJOTHMH, MpPEJOCTaBIseMbIX PecypcHBIM
y4eOHO-METOINYECKHM [IEHTPOM 0 00YUSHHIO UHBAIUIOB U JIHL C OrPAHMYEHHBIMH BO3MOKHOCTSAME 310poBbst Yenl'Y mo 3ampocy
oOyuarorerocs.

1. MoOmiIbHBIE CTIeIHATbHBIE TEXHUUECKHE CPEICTBA TS JIML C HApyIICHUSMH 3pEHHS: TOPTATHBHBIN KOMIIBIOTED C BBOJIOM/BBIBOJIOM
mpudTom Bpaiiis ¢ curresatopom peun «ElIBraile-W14J G2»; HoyrOyku ¢ porpaMMHoii skpantoro poctyna NVDA; sekTpoHHbIe
YBEIMYUTENH AJIs yAAJIEHHOTO IPOCMOTPa; BUICOYBEINUUTENN TOPTATUBHEIE; TU(IIOIIIEEp; HU(POBBIE AUKTO(DOHBI.

2. MoOuibHBIE CrelMaibHble TEXHUIECKHE CPEICTBa JUIA JIMI C HAPYIICHUSAMHU CIIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IOJSI CO
BCTPOEHHOH COBMeCTUMOCThI0 ¢ FM-ycTpoiictBamu; paauokiaccsl «CoHer-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHIYKTOPOM U
WHAYKIMOHHOM meTinei; cucremMa MH(pOpManMOHHas Ui ciabociblmmamux rnepeHocHas «Mctok» A2 co BCTPOEHHBIM IUIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IpOorpaMMHUPyEMBIE CIIyXOBBIE alnapaThl MHINBUAYaILHOTO II0Jb30BaHHUI.

3. AccucruBHble MH(OpMAIMOHHBIE TEXHOJOTHM: INPOrpaMMHOE obecreueHue dKpaHHOro nocryma c¢ cuHte3oM peun NVDA,;
IIPOrPaMMBI SKPaHHOTO YBEIHMYEHUS; IPOrPaMMBl PEYEBOI0 CHHTE3a Il KOMIBIOTEPOB ¥ HOYTOYKOB; MPOTPaMMBI PEUYEBOI0 CHHTE3a
JUIsl MOOMJIBHBIX YCTPOWCTB; SKpaHHAas KJIaBUATypa; SKpaHHas JIyma.

IMpu HeoOxomuMocTH Ui OOYHYAIOIIMXCS C HapyIICHHSMH 3pEHHS Ha padouynMx MecTax IJIsl MPOBEICHUS NPAKTUYECKHX HIH
1a00paTOPHBIX 3aHATUH YyCTaHABIMBaeTCsS CIEIMajIbHOE IMporpaMMHOe obecneueHue (mporpamma peueBod Hauraimu NVDA,
peueBble CHHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOHble ayanTopuu oOecreunBaeTCs OECHPEISITCTBEHHBI MOCTYN Ml OOyJalolMXCs HHBAIHIOB M OOyYalOMIHXCS C
OTPAaHWYEHHBIMH BO3MOXKHOCTSAMH 3JI0pOBbs. B Kaxaol ayauropuu, rae oOydaroTCsi MHBAJIMIBI M JIMIA C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 30POBBSI, IPEIyCMaTPUBAETCSI COOTBETCTBYIOIIEE KOJIMIECTBO MECT JUISl OOYUYAIOLIMXCS ¢ YIeTOM HapyIISHHH HX
30POBBS.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

«YensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas mporpamma nucuuminasl "Teopetndeckast Gusnka" Mo HaIpaBICHUIO TOATOTOBKY (creruanbaocTn) 22.03.01
"MatepranoBeieHIe ¥ TEXHOJIIOTHH MaTepHaoB" HalpaBIeHHOCTH (Ipodmto) OU3NKO-XUMHUS IIPOLECCOB U MaTEepHAIOB cTp. 24
OI'BOY BO «Henl'V»

JI7st OCBOCHUS TUCIIUTUIMHBI MHBAJIHIAM U JIUIAM C OTPAHHYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI IPEIOCTABIISETCS TIOCTYI K NEYaTHBIM
HCTOYHHKAM, IMEIOLIMMCSI B HaydHOH 6ubnroTeke Yenl 'V, ¢ MOMOIIBIO CIIEIUANBHBIX TEXHHIECKUX CPEACTB; AOCTYH K SJIEKTPOHHBIM
WCTOYHHMKAM, TMPEACTaBICHHBIM B (OpPME DICKTPOHHOTO JOKYMEHTa B (oHme HaydHoi Oubmuoreku Yenl'V wmu
JIEKTPOHHO-ONOIMOTEUHBIX CHUCTEMAaX, ¢ MOMOINBIO CIIEIHMANBHBIX TEXHUYECKHX M NPOTPaMMHBIX CpEICTB (pabodee MecTO It
HE3psAYEero TOJIb30BaTesss C MPOrpaMMHBIM oOOecriedeHHeM SKpaHHOro noctyma ¢ cuHte3oM peun NVDA, pabouee mecto ¢
KOMIIBIOTEPHBIM POJUIEPOM U KiiaBuaTypoil Clevy ¢ 6oJbIIMMU KHOIIKAMHE | C Pa3JIeISIOIIeH KIIABUIIH HAKIIAIKOMN ).
Y4ueOHO-MeTOANYEeCKHEe MaTepHaiIbl Ul OOYJarONIMXCS W3 YKCJIa MHBAIUIOB U JIUI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
MPEIOCTABISIIOTCS B (hOpMax, alaliTUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBbS U BOCTIPUATHS HH(POPMAIIUK:

Jst nun ¢ HapyIIeHUsIMU 3peHUS:

- B IIEYATHOM ()OpME YBEITMICHHBIM IIPUPTOM,

- B )opMe IIEKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B ieyaTHO# hopme mpudTom Bpaiins.

JIoist U1 ¢ HApYIICHUSIMA CIyXa:

- B IIeyaTHO# (opme,

- B (popMe DIIEKTPOHHOTO TOKYMEHTA.

J7st r1 ¢ HapyIIeHUsIMU OTIOPHO-IBUTaTENILHOTO arapara:

- B IIeYaTHOM (opme,

- B popMe DIIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIH TIepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA 00 YUJarOIIHXCSI.

JI7ist ’HBAJIMIOB U JIUII C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI OCBOSHHE JUCIHIUIAHBI MOXKET OBITh YaCTHIHO HITH MTOJTHOCTHIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

Ipu npoBeieHUH POLIETYPhI OICHUBAHUSI PE3YJILTATOB 00 YUSHHUS MHBAIU/IOB H JIHII C OTPaHUYICHHBIMU BO3MOXKHOCTSIMH 3I0POBbSI 110
IHUCIHIUIMHE O00ECIeYMBAETCs BBIMOJHEHHE CIEAYIOIIUX JOMOJHUTENBHBIX TPeOOBaHWH B 3aBHCHMOCTH OT WHIVBHAYAIBHBIX
0COOEHHOCTEH, 00yUaroIuXcs:

a) gocTymHas popMa MpeToCTaBIeHIS HHCTPYKIUH N0 TIOPSIKY MPOBEIEHHS POIe yphl OlleHnBaHus (YCTHO, B MUCEMEHHOI (opme,
B IIUChbMEHHOM (opMe tpudToM Bpailiisi, yCTHO ¢ HCIONB30BaHHEM YCIYT CYPAOIEPEBOIUNKA);

0) moctymHas ¢Gopma MPEAOCTABICHUS 3aJaHHi OIIEHOYHBIX CpeAcCTB (B Me4aTHOH Qopme, B Me4aTHOW (GopMe yBEITMYCHHBIM
mpudTom, B meuatHot popme mpudrom Bpaiiss, B hopMe SISKTPOHHOTO TOKYMEHTA, 3a/IaHHs 3a4MTHIBAIOTCS ACCUCTEHTOM, 33 aHUsI
MIPETOCTABIIIIOTCSI C HCTIOJIb30BaHUEM CYPIONIEPEBOIA);

B) JOCTYNHas (opMa MpeJOCTaBICHHUs OTBETOB Ha 3ajaHusl (MMCHbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIIBIOTEPE, MUCBMEHHO
mpudTom Bpaiiis, ¢ BcHonp30BaHNEM YCIYT aCCUCTEHTA, YCTHO).

ITpu npoBeneHHUU MpoLEAYPHl OLICHUBAHUS PE3yIbTaTOB 00YUEHHsI HHBATIMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/{0POBbSI
IpeIycMaTprUBaETCs UCIIOIb30BaHNE TEXHUIECKHUX CPENICTB, HEOOXOANMBIX M B CBSI3H C UX HHIUBHIYAJIBHBIMU 0COOCHHOCTAMU. DTH
cpeAcTBa MOTYT OBITh IpefocTaBieHbl Yenl'yY Wi MOTYT HCTIONB30BaThCs COOCTBEHHBIE TEXHHUIECKUE cpeacTBa. [Ipu HeoOXomuMocTH
HWHBaJIUAaM U JinaM ¢ OTpaHUYC€HHBIMH BO3MOKHOCTAMU 3J0POBbA IIPEAOCTABJIACTCS JOMOJIHUTEIBHOC BPEMS 1A IIOATOTOBKH OTBETA
Ha 33J1aHus, TPOLIeAypa OLICHUBAHHMS PE3YIbTaTOB O0YUSHHMS 10 JUCIUTUTMHE MOKET IIPOBOJUTHCS B HECKOJIBKO ITAIOB.

HpOBC,Z[CHI/IC npoueaypbl OLCHUBAHUA PE3YIILTATOB 06y‘{eHI/Iﬂ HUHBAJIUAOB U JIML C OTPAaHUYCHHBIMH BO3MOXHOCTSAMH 310POBbA
JOITYCKaeTCs C UCTIOIb30BAHNEM JAUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1
3agauM K NPaKTHYECKUM 3aHATHAM

[IpakTueckoe 3anstue 1. PaGora u Temnora. YpaBHeHHMsl COCTOSHUI

Onenuts paboty wucmnapenuss 1 mons Boxel mpu mnepexone e€ B map npu t=100°C u
HOPMaJIbHOM JIaBJICHUM.

Haiitu paboTy maeanbHOro rasa mpu aanadaTHueckoM pacimpeHuu oT Vi ao Va. JlaHbl
TaKXKe HayaslbHas TeMieparypa T u nokasarenb agualdarsl.

Haiitu paboty npu n3orepMuveckoM pacimpennn raza Ban—nep—Baanbca.

[Tokazarb, uro quddepeHnraIbHOE BEIpAXKEHUE Ul 3JeMeHTapHOH paboTsl OW = ZA,da[

4

HE ABJIACTCA ITOJTHBIM ﬂHq)q)epeHHHaHOM OT COBOKYIIHOCTH HE3aBHCHMBLIX IIapaMCTpPOB,
onpcACIIrOINX COCTOAHNUEC CUCTCMBI.
YCTaHOBI/ITI), 4qTO JJIA HpOCTOI71 CHUCTCMBI CITPABCAJIMBBI TOXKACCTBA!

- EEE

[Toxa3zatb, 4YTO CBA3b MEXIYy TEPMHUECKUMH  KOA(Q(UIUEHTAMH  pacTSHKEHUS

1o (o ! ( pj
= ,CkKatusl f=——| — | W YNpyroctu y = —| — | MOXHO IPEICTABUTH
VO or P o\ op T Do 14
Kak o = p,fy .

HOJ'Iy‘II/ITB MPUBCACHHOC YPABHCHUEC COCTOAHUS I'a3a BaH—ﬂep—BaanLca.

IIpakTueckoe 3ansatue 2. Ilepeoe Hayao repmonmHaMuku. OnpeneneHue TeNJI0eMKOCTel

1.

N

[a—

NPHU Pa3JIHYHbIX MpoLeccax

JlokazaTb, 4TO TEI0BOM 3((eKT XUMHUECKON peakIuy, IpoTeKarollel npu V= const, HIu
IIpU p=const, HE 3aBUCUT OT IPOMEKYTOUHBIX PEAKLIHN, a ONPEAEIAETCS TOJBKO HAYAIbHBIM
Y KOHEYHBIM COCTOSIHUSIMU PEarupyrolux BEIIECTB.

. Haiitu C b C, 1 uaeabHOro rasa.

Haiitu Cp — C,, nna raza Ban-nep-Baanbca.

Haiitu YACIBbHYIO TCIIOTY U30TCPMHUYCCKOTO PACIHIUPCHU ra3a Ban — ACP — Baansca.
OHpC,Z[CJ'II/ITB TCINIOEMKOCTh HUACAJIBHOIO Tra3a B CICAYIOIIUX IIPOLECCax: a) sz = const,

6) p°V = const, B) 5 = const .

U3BectHO, uto C, = a(V)T". Kakoe KOIMYECTBO TEIIOTH HYXKHO TIepeiaTh CHCTEME, YTOOkI
HarpeTh e€ n3oxopudecku ot 7, 10 7, ?

SBnsiercst U mpolecc penakcaluy KBa3uCTaTUYECKUM U Todemy?

[IpakTuueckoe 3ausarue 3. Bropoe Hauaji0 TepMOAUHAMUKH. BbIYuC/IeHE SHTPONIUM

Moryt 1 agunadarhl mepecekaTbes U mouemMy?
TepMuyeckoe U KaJOpUUYECKOE YpPAaBHEHHUSI COCTOSHMS DJIEKTPOHHOTO Tra3a CBSI3aHbI



hd

2 y
cooTHoleHuem: pV = EU . Halitn ypaBHeHue agna0baTsl B IEpeMEHHBIX p-V.

B wu3o0apuueckoM mpouecce TeMIEparypa HMIEalbHOrO rasa yBenuumiachk Basoe. Kak
U3MEHMJIACh SHTPONHUA?
Haiitn n3menenue suTponuu raza Ban—nep-Baansca npu nepexone 1,,V, = T1,,V,.

Tepmuueckuit K0O3(GUIMEHT paclIMpeHust « UL BoAbl B nHTepBaje temmeparyp ot 0°C 1o
4°C gBnsercs BEJIMYMHOW oOTpuuareiabHoW. HarpeBaercs wiaM oXJjaxkJaeTcss BOAAa IIPH
a711abaTHYeCcKoM C)KaTUX B 3TOM MHTEpBaJie TeMIeparyp?

Haiitu paGoty naeansHoro rasa B nukiie KapHo. M3BecTHbI TeMieparypa XOJIOJUJIbHUKA U
HarpeBaTelsl ¥ HHTePBaJIbl U3MEHEHHs 00beMa..

[Tokazars, uro ecnu TemnoeMkocTb Cy ~ T%, TO SHTpONHUSA CUCTEMBI UMEET TOT JKE€ XapaKTep
3aBHCUMOCTHU OT TEMIIEPATYPHI.

[IpakTuueckoe 3ausarue 4, 5. MeToabl TEePMOAMHAMUKHI
Haiitu cBoGoanyt0 3HEpruto raza Ban — nep — Baasnsca.
Wssectna suTansnusa: H=H (S,p). Haiitu S, = _l(a_V] .
V\OP ),
W3BecTHa cBOOOIHAS SHEPTUS HEKOTOPOU CUCTEMBL: F' = —%RT ln[a(V)T ] Haiitu C,, .

N3Becten norenuan ' mé6ca HEKOTOPOil CUCTEMBI:

G=aT(l-mT)+RTIh P-TS, +U,. (a.S,,R,U, —const).
Haiitn TepMuueckoe U KaTOPUYECKOE YPAaBHEHMS COCTOsIHMS. Kakol cucteMe COOTBETCTBYET
naHHbIA noteHman? KakoB ¢pu3ndeckuii CMbICI TOCTOSHHON a?

[TomyuuTh BeIpaX€HUE AJIs SHTAJIBINUU | MOJIS U€aIbHOTO rasa.
3anucark coOOTHOIIeHHe MakcBesuia sl TepMOIMHAMHYECKOro MOTEHIMAaa, COOCTBEHHBIMU
IIEPEMEHHBIMU KOTOPOTO SABISIOTCS dHTaNbNMUA H 1 naBienue p.
[TomyunTs 5HEpruto I'enbMronba CMECH HIEaIbHBIX T'a30B, COCTOAUIMX U3 V, MOJIEH OIHOTO

U Vv, Jpyroro komrnoHenra. Halitu usmMeHnenue sHeprum I enbMronsna npu M30TEpMUYECKON

muddy3uu raza.
[lpr HU3KOH TeMIiepaType SHTPOMUS 3JIEKTPOHHOTO Ta3a B MeTajulaX IMPOMOPIHOHAIbHA

Temneparype. HalTu TemMneparypHyro 3aBUCHMOCTb pasHOCTH Temoémkoctel C, - C,, .

Ykazanue: He 3a6b186112m€, umo e6ce e6blpassiceHus ons mepMO()UHaMull€CK1/DC nomeryuanoes

&

HeoOX00UMO 3aNUCHIBAMb 8 COOCMEEHHBIX NePemMeHHblX.

HpaKTI/IquKOC 3aHgaTHE 6. OCHOBBI CTATHCTHYECKOI MEXaHHKH

Jis gacTuiel, ABMKYLIEHCS B OZHOPOIHOM TpaBUTAIIMOHHOM Toie 3emiu (HadyajabHOe
HanpaBJieHUE JBUKEHUS — BEPTUKAJIbHO BBEPX), HAUTH U HaYePTUTH (a30BYIO TPAEKTOPHUIO,
IIPOBEPUTH BBIIIOJIHUMOCTH TEOPEMBI JIMyBHILIIS, 3anMcaTh ypaBHeHue JInyBuLIs.

Ha ¢azoBoit miockoctu (q, V), Tae (=V- CKOPOCTb, HaWTH (ha30BYI0 TPAEKTOPUIO U

BBIUUCIIUTH U3MEHEHHUE cO BpeMeHeM (a3zoBoro oovema dqdv a1t CBOOOAHOM YacTUIIbI, CHIIA
TPEHUs KOTOPOHU O Cpey NMPONOPLHOHAIbHA CKOPOCTH.

s Ki1acCM4YecKoro OAHOMEPHOIO IapMOHUYECKOTO OCLMIUIATOpAa HAWTH U HAYEPTUTH
(ha3oBbIE TPAEKTOPUH, IPOBEPUTH BBIIOJIHUMOCTb T€OpPEeMbI JINyBUILIA, 3aKMcaTh ypaBHEHUE
JInyBus.

JUis K1accu4ecKkoro OIHOMEPHOI0 MapMOHHYECKOIO OCHMIUIATOpAa HaTu oO0beM (ha3oBOro
IIPOCTPAHCTBA, OTBEYAIOLIETO 3HAYEHMsI SHEpruu, MeHblle E. 3anucars MUKpOKaHOHUYECKOE



b

pacnpezeneHue.
ITpoBeputsh crpaBeIMBOCTb TeopeMbl JIMYBHIUIA I Cilydas yIpyroro COynapeHHus IBYX
YaCTHUL, ABHXKYIIUXCS [10 OMHOM IIPSIMOM.

[IpakTnyeckue 3anstus 7,8. KaHoHuYecKue pacnpenejieHus.

Haittn cratuctuueckuii UHTErpall A W CTaTUCTUYECKYID CyMMY 7. ISl OJHOMEPHOTO
rapMOHMYECKOTO OCHMWJUIATOpPAa € YacTOTOM W, IIOMEUIEHHOIO B TEPMOCTAaT. 3amucarb
KJIACCMYECKOE M KBAHTOBOE KAHOHUYECKOE pacIpe/iesiCHHeE.

Bbluuciuth CpeiHIOI MO KAaHOHMYECKOMY PACHpPENEICHUI0 JHEPrUi0 TapMOHHYECKOrO
OCHWUISATOPa, MOTPY:KEHHOTO B TepMoCTar. PaccMOTpeTh KiIacCHMYeCKUH M KBaHTOBBIM
clly4dau.

Hcxons u3 pacnpenenenuss MakcBenia 1o UMITyJIbCaM, 3allucaTh IUIOTHOCTD PacIpeleeHUs

BEPOATHOCTEH Ul KHHETHYeCKol sHepru E=p?/2m u MOy CKOPOCTH V = |f>|/ M YacTHIl B

KaHOHHUYECKOU CUCTEME.

Boruncnuth cpenHue u HauOosiee BEpOSTHbIE 3HAYEHMS] DHEPIMU U MOIYJIS CKOPOCTU B
pacnpeneneHun MakcBeia.

N yacTuil uaeanbHOIo rasa 3akjto4eHbl B 00beM V U MOAUMHSAIOTCS MUKPOKAaHOHHUYECKOMY
pacnpezenenuto ¢ sHeprueit E. Beruncauts 1i1st 370it cuctemsbl (ha30BbIil 00beM U SHTPOIHIO.
[TonyuuTs ypaBHEHHE COCTOSHUS.



22.03.01 MarepunajioBeieHHe W  TEXHOJOTHHM MAaTEPHAJIOB, HANPaBJIEeHHOCTHL  (MPodmiIb)
«DU3NKO-XUMHS NpoueccoB U Marepuajos», PIIJI mo mucuumniamnne «Teopermueckass (pusukar,
2024ron HaGopa, ouHas popma 00ydeHUsI

[IpopekTop no yueOHO paboTe yTBepxkaeHo 21.02.24 A.A. Canamaros
Y4eHbIM coBeTOM (pr3nueckoro hakyinbTeTa

[Iporokon 3acemanus Ne 08 ot 25.01.2024

[Ipencenarens YueHoro cosera
(buzugeckoro pakyinbTeTa COTJIACOBaHO M.A. 3arpeOun

3acenanuem kadeapnl o0lIel U TeopeTHYECKOol (PU3NKH
[Iporokon 3acemanus Ne 05 ot 18.01.2024

3aBenyromuii Kapeapoin COTJIaCOBaHO A.E. Maiiep

ABTOpHI (COCTaBUTEIIN) M.JIL. Munnep
C.H. 3amo3apa
O.B. EpernoBa

CTpykrypa padoueii nporpaMMbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Heal ' Y» ot «13»
anpeast 2021 r. Ne 247-1



